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ABSTRACT 

This project examined three hypotheses: (1) teachers 
can learn to make explicit their own intuitive knowledge as it 
relates to specific matters and their teaching practice; (2) once a 
teacher has gained insight into her own knowledge, she can learn to 
coordinate it with the privileged descriptions of subject matters she 
is expected to teach; and (3) these skills can serve as a resource 
for contacting, understanding, and making good descriptions of 
students' intuitive ways of constructing coherence. . Part one of this 
report gives the background and current state of the project. Part 
two discusses the hypotheses and tentative evidence for both 
confirmation and disconf irmation, as well as some unanticipated 
results. In part three, ways are discussed in which the field of 
cognitive psychology was drawn upon in the research and how it became 
a viable tool in teacher developnent. In part four, a theoretical 
model is proposed for use in analysis of protocols within 
problem-solving situations. One worked-out example is included. Part 
five is a discussion of the effect of the program in the 
teacher-participants' classrooms. Several appendices are 
attached — interim reports, published papers pertaining to the 
project, and other documents associated with the work. At appropriate 
places in this report, particular directions and explicit questions 
currently under investigation are indicated. (JD) 
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Sometimes a most curious demand is made: that one should present 
experiences wd perceptions without recourse to any kind of 
theoretical framework, leaving the student to establish his 
conviction as he will. But this demand cannot be fulfilled even 
by those who make it. For we never benefit from merely looking 
at an object. Looking becomes considering, considering becomes 
reflecting, reflecting becomes connecting. Thus, one can say 
that with every intent glauice at the vrorld we theorize. To 
execute this, to plan it consciously, with self*-knowledge, with 
freedom, and, to use a daring word— with irony*-*- requires a 
considerable degree of skill, particularly if the abstraction 
we fear, is to be harmless and if the empirical result which 
we hope to achieve, is to be alive and useful. (Goethe, 1810} 



PART I: BACKGROUND AND OVERVIEW 



This is the final report on the results of a tvc^year tsacher 
development project funded by NZE (NZE# G-78-0219} . The report is in five 
parts. Part I gives the background and current state of the still on- 
going project. Part II includes a discussion of the initial hypotheses 
and tentative evidence for both confirmation and disconfiruation of these 
initial hypotheses, as well as some \inanticipated results. Part III 
suggests ways in which we have drawn upon the field of cognitive 
psychology in this research and how it has become a viable tool in teacher 
development. In Part IV we propose a theoretical model for use in 
analysis of protocols wit:hin problem-solving situations. One worked out 
example is included. Part V is a discussion of the effect of the program 
in the teacher-participants' classrooms. In addition, several appendices 
are attached — interim reports, published papers pertaining to the project 
and other relevant documents associated with our work to date. While the 
report covers work undertaken during the grant period, further analysis of 
the data is continuing under a current NIE gr^mt (# G-81-0042) . Thus, 
results described here should be taken as tentative and incomplete. We 
have indicated at appropriate places in this report particular directions 
and explicit questions which are currently under investigation. 

Year One: September, 1978 to June, 1979 
An Experiment in Teacher Development was funded by NIE in September 
of 1978. In that month the principle investigator, Bamberger, recruited 
three staff members: Eleanor Duckworth, a cognitive psychologist and edu- 
cator and Magdalene Lampert, an experienced teacher educator, as project 
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soordinatora and Gary Greenberg, a graduate student at Harvard. By 
October, 1976, %re had, in turn, recruited 8 elementary school teachers 
froG the Cambridge schools. Recruiting was done, with the approval of 
the Cambridge School Department, through distribution of announcements of 
the program placed in the mailboxes of every teacher in the Cambridge 
el^nentary schools. Fourteen teachers responded and were interviewed. 
Eight we.^e chosen, primarily because these 8 shared a common time during 
which they could meet in a once-a-week seminar. One of the group dropped 
out shortly after the seminar began due to a conflict with her previous 
comnitment to the developing bi-lingual program* The 7 remaining teachers 
fortunately provided us with a wide range of chauracteristics along nearly 
•very relevant dir-insion — age, years of teaching experience, type of school 
and school population and type of classroom or teaching style. However, 
not surprisingly, all the teachers were women. (See page 2A) . 
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TEACREl COMTANTS 



Naie 



Gradi 



School 



Teaching 
Ex perience 



JoaoM Cleary 3-4 



Magnet Open 
Class/Tobln 



4 years 



Description 
of School 



TOBIN: a large, nodem school; the lagnet 
class drstfs froi the entire city and Is 
chosen by parents. 



Corinne Caile BleMotary 
Reading 
Coordinator 

Vlrglflla ChalMra M 



Morse 



Open School at 
H.L. King 



8 years 



5 years 



MORSE: a siall school in a racially mixed 
working class coDOunlty. 



M.l, KING: a large, nodem school drtwlng 
froi a largely black comunHty along with 
oany student f sol lies. 



Msry Mzzuto 



Mary dl Schino 1 



6ore 



4 years 



M.E. Fitzgerald 8 years 



CORE: a tiny school in a Portuguese neigh- 
borhood. 



M.E. FlTZCERAtD: a Mdlui-slzed old school 
with children froi working class and 
also university fanlUes. 



Susac Vli!clvrlght i*^!- 



Agassis 



\1 yeara 



AGASSIZ: a ledluR-slzed old school In a 
university and professional neighborhoof! 
with soae children froi working class taillles, 



Pattoo Tabori 



Vebster 



2 years 



UEBSTER: 8 small old schuol In a lower- 
class black neighborhood. 
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FroB October 1978 through June, 1979, the group met every week 
for three hours, after school (4-7 p.m.). Each teacher was paid 
$500 as a consultant to the project and was given an additional $100 to 
use in some personal way associated with the project. Three of the 7 
teachers elected to apply this money to tuition at Leslie College where 
they received credit for the seminar. One teacher used the money to buy 
materials for her classroom; the remaining teachers did not made a pro- 
posal for expenditure of these funds. 

All sessions were video-taped and audio-taped, making a total of 
50 hours during the first year of the project alone. The staff met in 
regular review meetings for at least five hours each week in addition to 
individual reviewi-g of each week's video-tapes. These sessions inclxided 
not only analysis of the preceding session but also planning for the 
subsequent session. Specific responsibility for weekly seminars revolved 
among the Principle Investigator and the two other primary staff members. 
The graduate student participated in the review sessions and was also 
responsible for manning the video camera r cataloguing and indexing the 
tapes, as well as handling all other technical materials and services 
(including computer-related activities}. In addition, the two project 
coordinators visited each teacher's classroom 3-4 times during the year 
and all the teachers were interviewed individually. Finally, each teacher 
kept an on-going log in which she recorded comments on the seminar sessions, 
and observations on her classroom and other related thoughts. Thus, the 
tapes (many of tliem transcribed), notes on seminar sessions, staff meetings, 
classroom visits, and interviews, as well as teachers* logs, constitute the 
data from which we have derived our analysis of this first year. 
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Year Two: September, 1979 to Juno, 1980 
The second year was originally designed as a foll:>w-upr with th^s, 
teachers meeting just once a month (see proposal p. 23), Eowever, the 
group elected to continue meeting twice a month r arguing that less than 
that would not be sufficient to maintain the levex of involvement they 
felt necessary. In addition, second group of teachers was added to the 
program on the hypothesis that th'^y would allow us to t«ttst the strategies 
used with the first year's group, and provide us with a basis for com- 
parison in evaluating our findings. They met in alternate weeks r and 
three members of the original group attended the new group's sessions , in 
addition to their own. 

A second major development in the second year was the addition of an 
adjunct teacher, Mary Gale, who worked half-time as an extra "peer" 
resource. She spent one half -day every week or two in the classroom of 
each teacher in the original group, and also attended the seminar sessions 
of both groups. Initially, she was hired in response to the teachers* 
expressed need for more time to observe individual children in their class- 
rooms. Ho%#ever, her role both in the seminar (where she was a regular 
teacher-participant) and in the classroom played a much more central role 
in achieving the goals of the project than had initially been foreseen. 
An excerpt from her report is incl\aded in Appendix 3. 

The new group of teachers (hereafter referred to as Group B) was 
recruited in the same %#ay as the first group (hereafter referred to as 
Group A). Duckworth took responsibility for Group B, while Bamberger 
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assvDoed responsibility for Group A and Laztpert became docuxnenter for both 
groups. Groups A and B net on alternate weeks and all sessions were once 
again video-taped by Richard Carter , an MIT graduate student in psychology 
and education, who replaced Gary Greenberc?. 

Appendix Z includes brief sunmuuries of each session for the first 
j^ear. It will tMi seen that the first year was devoted mainly to 
••experiments" in several domains: music, physics and an investigation 
of the noons habits. In addition, there were several sessions 
of analysis of video-taped protocols involving children. It was only towards 
the end of the year that we asked the group to bring in ••storif^s" from their 
classrooms. These focussed on puzzling or otherwise intriguing incidents 
usually involving one child. In the second year, much more time was spent 
on issues related to the teachers* classrooms. However, experimenting continued 
with moon observations and with music. In several sessions, the focus was on 
inventing notations for small, group-*conpcsed, percussion pieces. The evaluation 
of one notation scheme was particularly interesting as it evoked considerable 
discussion on the issue of **units" in measuring time in music as compared with 
••units** for measiuring other kinds of phenomena as, for exaiq^)le, in graphs. These 
concerns led, in turA# to questions about ••privileged descriptions** and their 
brightness** in the face of possible alternatives. (See Parts IV and V.) Also, 
dxiring this second year, Duckworth worked with small groups of children who were 
visitors to the seminar, on classical Piagetian tasks, in particular to demonstrate 
the ••clinical interview** process (see below. Part III) . 

Like the A group, the B grotqp, in its one year, focussed primarily on 
in«-depth investigation of seemingly simple phenomena. Starting with chip trading 
activities, similar to those carried out in many primary classrooms, the teachers 
soon noved to the invention of algebraic formulas to express relationships they 
discovered. At the same time, they noved to reconsider things they thought 
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they "knew" in arithinetic, pushed largely by a question that occurred to one 
teacher during chip-trading activities: "Why is it that long division is the 
only one that is done from left to right? Addition, subtraction and multiplication 
of big numbers are all done from right to left." 

While arithmetic was thus the primary activity of Group B, they also did 
moon observations • Duclcworth worked with children in this group, as well. 
As was the case in group A, the group considered the inplications of the seminar's 
issues for the everyday life in their classrooms, one of the focusses being 
children's own approaches to arithmetic. 

Tentative Findings 

The most strikingly unexpected finding of the project, confirmed again 
in work with the B group, is that the process, as originally described in the 
proposal, takes much longer than had been anticipated. It took the first group 
of teachers nearly two years to integrate the meaning and value of their work 
in the seminar so that it is a functional aspect of their lives as teachers. 
Our current hypothesis is that significant learning involves serious risk-taking 
and that the courage to confront such risks is a long time coming. This hypothesis 
needs to be tested against the evidence. 

In this regard, "experimenting" with simple, everyday tt.sk 
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situations has played a central and multi-faceted role. (See proposal 
pp. 20-21). It has been the basis, first, for developing the paurticipants • 
capacities for cognitive self -reflection, for learning both to question 
and to trust their own experience. In addition, reflection on these 
activities has been the primary source of the groups' learning about 
learning and thinking. But, importantly, this has always meant thinking 
about thinking about directly experienced results within these ex- 
perimenting situations — a surprising observation of the moon's behavior, 
the surprising behavior of a ball rolling dcwn a ramp (see Quarterly 
Report). Thus, new insights into such phenomena have always led to the 
question; How did we DO that? These reflective experimenting activities, 
after two years, have led to new insights into what it can mean for 
children to learn, as well as new views of the teacher *s role in that 
process. 

Finally, the project has benefited greatly from the interactions 
among the three primary staff members. Confrontation of our differing 
backgrounds, attitudes towards learning, teaching, and interpersonal re- 
lations, has, itself, been a significant contributing factor in the 
•volution of the project. 

It seems clear from initial data that the seminar has been a major 
source of change for 5 of the 7 teachers in the 1 group. (One teacher 
dropped out in the second year to have a baby) . Their sense of their 
roles as teachers, as adults, as leaurners has changed in very particular 
ways that still need to be made quite explicit. In addition, the 
teachers' sense of ''schooling", what it is for, what it could be for, and 
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what it has been for each of them has changed in ways that an observer 
described as "revolutionary". This presents i indeed, one of the enigmas 
of the project: The teachers find themselves able to create a culture, 
an environment for learning, a social atmosphere in their classrooms that 
has led them to ponder and question the xinderlying values of the schools 
and, inevitably, of our larger culture as well. Still, in reflecting on 
the profound impact this realization has had, one teacher said recently 
of herself, "But it would be a cop-out to leave the classroom now." 

The kinds of struggles with which the teachers have become involved 
are perhaps captured by the following set of tensions, or better, 
productive and non-productive conflicts which the teachers have discovered 
in reflecting on their classroom experience. All ojf these have been 
articulated in some way by the teachers' own account— not always, of 
course, in just these terms: 



Authority-experts i 

Reflection * 

Academic learning * 

Individual ^ 

Accountability * 

Book-learning, curriculum 

Answering < 

Testing ^ 



Personal understanding 
Action 

Social-emotional learning 
Group 

Satisfaction 

Experience 

Questioning 

"Giving a child reason" (see 
below, p. 11) 



One of the tasks of our continuing analysis will be to document explicit 
situations in which these dynamic tensions have been expressed, and to 
analyze carefully the various means the teachers have found for coping 
with them— or in some cases failing to do so. In pursuing this program, 
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PART II: EARLY EVIDENCE OF EFFECTIVENESS 

In this section we will review the goals and hypotheses as stated in 
the original proposal r we also indicate some initial evidence which 
suggests that for some teachers the hypotheses were confirmed r but for 
others they were not. 

Initial Goals and Hypotheses 

The goals of the project as stated initially were; 

to extend the teacher's self-image and her intellectual 
engagement by providing a richer intellectual definition of 
her task. 

To help teachers develop new conceptual tools with which they 
can gain insight into their own ways of thinking... and 
through this, insight into the thinking and learning processes 
of the children with whom they work." (Bamberger , p. 1) 

The hypotheses were as follows: 

H. 1) Teachers can learn to practice skills of cognitive self- 
reflection. That is, they can learn to surface and make 
explicit their own intuitive knowledge as it relates to 
specific matters and to their teaching practice. 

H. 2) Once a teacher has gained insight into her own knowledge, 
she can begin to learn to coordinate it with the 
privileged descriptions of subject matters that 
she is expected to teach in school. 
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H. 3) Th«se skills can serve as a powerful resource for 
coming in contact with, understanding, and making 
good descriptions of her students* intuitive ways 
of constructing coherence. (Bainberger, p. 13) 

It is clear from preliminary analysis that the project has had a 
significant impact on the peirticipants as teachers and as learners in a 
way that confirms these hypotheses. Evidence for this statement comes 
from teachers' own accounts in the seminar # in their personal journals and 
in private interviews. However, the above statement still remains without 
value until we can articulate and document the actual events which con- 
stitute the substemce of these changes. 

As suggested in Part I, the profound implications of the project's 
goals, even as stated here, were not recognized nor certainly predi: 
at the tine the proposal was written. In i^articular, the evidence is 
abundant that "^to extend a teacher's self image" involves her in consider- 
ably more than simply "providing a richer intellectual definition of her 
task**. On the other hand, it also seems clear that the development of 
"new conceptual tools** has, in turn, had a strong effect for some of the 
teachers in their seriously questioning, at least, their own self images. 

By the end of the first year there were already clear indications of 
the depth of the group's commitment to and involvement with the seminar's 
goals. These included the group's desire to continue meeting during the 
second year on a more intensive basis than had been planned; their sense 
of conmitnittnt to one another as expressed, for example, in their initiation 
of visits to one another ^s classrooms; and their desire to remain a self- 
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containedi integratad group when it was proposed t?\at new teachem be 
introduced into the group. Most important (as suggested earlier) was 
their serious questioning of the current educational enterprise as they 
saw it around thein# now from the view of what they were beginning to see 
as viable alternatives. 

Mini Case Studies 
The kind of evidence we will want to develop in confirmation of the 
three hypotheses in future analyses can best be captured at this point 
with a few mini cases studies. The first, Case Study A, gives some con- 
crete indication of changes among the teachers in Group A with respect to 
Hypothesis 3: 

Case Study A: "Giving a Child Reason" 

In February of the first year, the teachers were asked to watch and 
comment on a videotape of two boys engaged in a simple game. The two boys 
were seated at a table with a screen between them so they could not see 
one another. One boy had in front of him a pattern made of pattern blocks. 
The other boy had a similar set of blocks to work with and was to build 
the other boy's pattern by following his instructions. The attempt went far askew. 
The boys almost totally lost touch with one another— unknown, of course, to the boys, 
themselves, since neither of them could see what the other had in front of him. 

In discussing what they had seen, the teachers spoke generally of a 
••communicatiion problem;" they also tended to see t' ey boy who had the job 
of building the pattern from the other's instructions, as rather dull, 
••unable to follow directions". In contrast, the instruction-giver was 
seen as having "well developed verbal skills, and as being "orderly and 
clear" in his instructions. The teachers' analysis stopped there. They 
seemed to see no further way of \inderstanding or probing for the specific 
events that led to the misunderstanding between the two boys. 

Lampert intervened at that point to suggest that at one moment she 
thought she heard the boy who was giving instructions tell the other boy 
to take a "green square", whereas there were no green squares; all the 
squares v^re orange, and the only green things were triangles. That small, 
misleading instruction had, in fact, been the starting point for the 
second boy's difficulties. And understandably so: he had put a green 
thing — a triangle— where the other had an orange square. Prom then on, 
all the instructions had been ambiguous, but the boys had no way of knowing 
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that. Indeed, considering the circumstances, the boy following instruc- 
tions had been remarkably inventive in trying to reconcile later 
instructions %rith what he had, quite reasonably, put before him. 

When the teaches went back to view the videotape again, to see if 
Lampert's remark was in fact the case, they were astonished. The whole 
situation as they had initially seen it was reversed. They could now see 
exactly %Ay the second boy made the moves he did. He no longer looked 
dull — and he had, in fact, "followed instructions". 

One of the teachers said of Lampert's remark, "She gave him reason". 
The teacher referred, of course, to the second boy, the pattern-builder, 
to whom Lampert had been able to "give reason" — reason for behavior that 
had previously been seen as merely inattentiveness or perhaps inability 
to follow instructions. To "give a child reason" has become the motto, 
the aim, of much of the teachers* subsequent work. This is the challenge 
they have put to themselves every time a child does or says something 
i^se meaning is not immediately obvious. That is, the teachers seek to un- 
derstand the way in which what a child says or does can be construed to 
make sense — they seek to "give him reason". 

A year later there was a session parallel to this one, but in this 
case the role tha^ Lampert had played was taken by the teachers, themselves. 
Duckworth had worked with 2 boys on n Piaget problem of volume, (see also 
Part III. ) and in the discussion after the demonstration, one teacher in 
the B group without the tradition of "giving reason", said of a child that 
it was mind-boggling how he contradicted himself: She commented that the 
child would .start to say that two buildings (that were being constructed 
with small cubes) had the same volxame, and before a paragraph was through, 
he had also said that Building A had more volume than Building B and also 
that A had less volume than B. In watching thn videotape over and over, 
the teachers from the "giving reason" tradition were able to pointy out that, 
in fact, while the child was using the same words ("room," "rooms," 
''space") as the adult who was questioning him, he was using the words in 
different ways and with different meanings from the adult's meanings. 
Once they were able to establish the meanings that the child was giving 
to the same words, everything that he had said became quite coherent. 

This long evolution, from assuming a child is wrong, to assuming there 
is sense in what he says, and in being able to seek out and grasp the 
sense that he is making, h^s been a major result in confirmation of 
Hypotheses 2 and 3. It %#as siirprising to us that as late as February of 
the first year, the notion of anything like "giving a child reason" was 
so far from the teachers' view of their work in the classroom. Now, 
nearing the end of the second year, one teacher in the original group wrote 
in her journal, 

"As always the task is to be really invested in 
understanding what a child is thinking. And in 
the very process of unearthing that, learning. 
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growing, changing is going on. I feel closer 
to being able to do that after watching 
(Duckworth's work with the children, above] 
than ever before. I feel closer to chajiging 
the vested interest in ni^ objectives* * or at 
least believing that the process alone is 
valuable. I guess for the first time clearly 
I saw children learning** the process of 
learning without the answers fully in tact. 
Ah, so many times around on this issue," 



While the teacher's insight is, indeed, at the crux of much of 
what the project is all about, it was this event which seems to have brought 
toaether for her the significance of o\rr_work over the two years. 



Case Studies, C, D: The Neanina of Self *nef lection 

The next three mini cases studies are based on the individual 

projects designed and carried out by each of the teachers in the A Group. 

As evidence for Hypothesis 1, they demonstrate that "self reflection" has 

quite different meanings to each individual in the group. 

B. For one teacher, for exeunple, reflection has meant two things: firs^:, 
she was encouraged to look more closely at what she believed herself able 
to do well; to consider just what it was she did know how to do. D. was 
confident of her ability to understand amd deal with what she called 
social ^emotional aspects of children's behavior** e.g., sensing when a 
child is going to lose control , how to intervene in a confrontation between 
two children and even the connotations of their **play activity" as in the 
sand box or at the water table. By reflecting on the skills she has in 
these areas of confidence, she has come to see that those same skills can 
be applied to what she calls "more symbolic activities" like reading and 
number skills. 

Secondly, this new awareness has taken the form of more active 
reflection in her observations of just one child. This work was 
carried out together with the adjunct teacher, ^Aio served both as "anoidier 
pair of eyas" and also as a source of reflection back to her own ideas. 
D. noted that the child - she chose to observe had typically been 
ch^ ^^terized as "falling down; literally flipping a lot," thus, often 
dis. ng the children around him. Mow, watching with the help of another 
pair ^s, she has come to see this behavior as %^t she calls "a kind 
c ' entrance dance." In fact, seeing its beginnings and endings^ 

nov; 3t the moment of disruption, she sees it as a logical sequence — 
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"it** hii way of getting in and out of an activity,^ As a result D. sees 
the child in a new way: she doesn't see him "randomly falling apart or 
annoying, and thus handles the episodes in a new way, too. She now sees 
her close observations of Jon expanding to help him and others handle 
various "synbolic- learning problems, as well. She writes most recently- 

"It became increasingly clear that I taught math in 
a way very different from anything else. Although somewhat 
individualized, the fact is that I do tend to get very 
nervous about kids not knowing math facts and then "clamp 
down" and become a bit of drill master. The awareness that 
I really treated math differently from almost everything 
else I taught was important in freeing me up to pursue the 
question of what the child (Jon^ Shawn, Amber) does 
understand and how." 

C. For another teacher, reflection is better characterized as reflection- 
in-action (see also Part IV) . Father than reflecting only on her own 
understanding (although she has done a great deal of that too) , she has 
developed with her students a kind of community culture where active, 
reflective questioning concerning their mutual understandings of whatever 
is the business at hand, is a natural occurrence. Beginning with her own 
puzzling over chiMren's questions ("What was that child really trying to 
ask me?"), she says, now of her fourth grade class, "One of the effects of 
the seminar for me and my kids is that there are no longer adults and kids 
in the classroom? there are only learners." The validity of her comment 
is demonstrated in her extensive log entries which include specific and 
full descriptions of children's cpiestions and how she probed for their 
meanings, detailed accounts of episodes where children are "learning for 
themselves," and even quite remarkable examples of children inventing 
games through which one child can help others learn, for example, the 
principles of division. 

As an expression of mutual reflection-in-action, the cpjestion, "I 
don't understand what you mean," or simply, "I don't get it," is a common 
exchange in her class. But most interestingly, the exchange is equally 
common from a child to the teacher, from the teacher to a child, and most 
Impressively, from one child to another. Reflection-in-action then, has 
become a mutual and integral part of this little community's culture. 
Indeed, it seems clear that the question, "what do you mean?" leads quite 
naturally to the question, "what DO I mean?" 

D. For anothiftr member of the group it is a quite different story. 
Reflection for her has meant gaining the courage to pay attention to what 
she calls her "subjective knowledge" about the children in her c:lassroom. 
tfhile she trusts and acts on these ^subjective assumptions,^^ concerning 
what her kids know and can do ("Timmy understands subtraction, I know that, 
even though he gets all the answers wong") , others (like other teachers 
or administrators), she believes, only trust "objective facts •" As the 
seminar progressed, she vras pressed to reflect on how she gains this 
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"subjective knowledge/* and what its content might be. At first she said, 
shrugging her shoulders, **I don't know, I just know.** But with encourage*- 
ment, she made herself a program to try and capture how and what it is she 
trusts and acts on. The overwhelming impression is that she recognized 
for the first time that it was alright for her to take her ''subjective 
knowledge" seriously. 

Clearly, reflection means something quite different for this teacher 
than for either of the others .This is self -reflection where the subject 
matter is her own practice. However, the outcome of this reflection hasi 
most recently, taken an even more profoxind turn. L reports that, as she 
puts it, "Light finally dawned on Marblehead." Her insight is that "It*s 
not always other people who have the right answers." She attributes her 
awakening, in part, to her discovery that it was alright to trust her own 
subjective knowledge. But she attributes it equally much to her own 
intimate and extended observations of the moon within the context of the 
seminar. These observations have, in fact, led her, over a period of a 
year and a half, to a series of "ahal experiences," which together account 
for her present remarkably sophisticated understanding of the relational 
movements of sun, earth and moon. She reports further that while she had 
taken a physical science course in college and believed she understood 
"how all that worked," she now realizes that those were just "objective 
facts" that had little meaning to her. As a result of her own observations 
and reflections on them, she now describes herself as having "learned 
things that noone caui ever take away from me." 

Indeed, the progression from trusting her own "subjective knowledge," 
to "other people don't always have the right answers," has led to her 
aevelcpment of new knowledge which she can understand and believe in as 
her own. She said during the final session: 

...and I realize that this business of thinking that there 
is a right answer is basically a very negative force all 
around for people . . . the reason they do things the way they 
do is because that's the way it^s been done and somebody 
said that that was the right way to do it. Consequently, 
they don't adjust, they don*t do things to try to find out 
how to fix the situation* I was secure in thinking that 
there were, you know, someone else had the right answer, 
* cause then 1 wouldn't have to — no, it wasn't that I 
muldn't have to— the possibility of my discovering a 
better solution was just not— -not~not even there." 

And, in response to a question concerning how all this had influenced her 
classroom, she said, initially, "Well that's the next step, isn't it?" 
But then in a subsequent journal entry she writes; 

••.must the term 'teaching' not be redefined?. • •! may as 
%*ell write this down right at the beginning so that it 
will be forever recorded. 1 can no longer teach as 1 
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have, things must change!** 

Finally r in an informal conversation over supper this ssme teacher 
commented that she had discovered that she had never been "intelligent" 
in her teaching, and added, **you*ll understand when you see my definition 
of • intelligence '—I just kept the two separate; my teaching was 
* mechanical * ; being intelligent was for other things*- two separate 
'tracks In her journal we found the following: 

"^Personal definition: Intelligence— reflection of what 
we spend our time thinking about. It does not determine 
what we think about. We determine it by the choice we 
make, by what we choose to think about." 

It seems clear that the teachers in Group A have learned to "practice 
skills of cognitive s?lf-reflection" — i.e., that Hypothesis 1 has been 
confirmed. However, the implications of this success, the factors that 
contributed to it, and the various forms it took among the individuals 
in the group remain still to be analyzed in detail. The mini case 
studies, above, can only give some hint of the kind of results we expect 
to find and the %^rk that remains to be done. 
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PART III: THE ROLE OF COGNITIVE PSYCHOLOGY 
In this section we will describe ways in which we have drawn upon 
cognitive psychology in this research. In practice, our view of 
cognitive psychology raises fundamental and intriguing issues which we 
want to pursue further. 

Teachers* Questions 
The questions that the teachers have raised as they have reflected on 
themselves as learners and as teachers, are questions that are properly the 
realm of cognitive psychology, but cognitive psychology has had a notoriously 
difficult time providing answers that teachers find useful. As the teachers 
phrase then, the questiions are specific to their classrcx^ms, their curricula, 
their own increasing knowledge, their children. Our effort has been to 
find how cognitive psychology can help teachers think about answers to 
these questions. 

Here, first of all, are some of the general questions that have been 
central for the teachers, indications of the cognitive issues they call 
upon, along with exantples of some specific contexts in which they occurred. 

1, What is the connection between knowing soniething, and being 
able to say what ycu know? 

From transcript of teachers watching a . child on 
video-tape: 

Did he know why he did that: If you ask him 
why he did that, could he cell you? 

Issue: Language and thought . 

2. What can we expect of concrete manipulatives? How do 
they relate to understanding? 

A teacher's comment/question: 

My kids h^ve worked for !?onths »-'ith ran::^i5lati'7es 
and th^i still cion^c ' zr-r.' f-lar:- vr,li;i>. 

Issue : The role and nature of "action" in l earning, 
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3. What is the connection betv»een what you know already, 
mud how you respond to a teacher's attempts to help 
you learn more? 

From a teacher's journal; 

1 wasn't ready for that question, I needed 
more time for tny confusion. 

From another teacher's journal: 

Does it matter what the kid is thinking about 
math, etc. when he/she makes mistakes? Do we 
use miscueing?. « .How? 

Issue : Assimilation and accomodation 

4. What is the significance of different speeds of learning? 
What can one expect of a "slow" child? 

From a teacher's journal: 

I am beginning to see a shift from seeing my-^ 
self as not very bright to someone who takes 
a fair amount of time to learn things.. • I have 
been more trusting of the fact that if I became 
engaged I would be able to learn important 
things for myself. 

Issue 2 Individual differences . 

5. Why is it that what we learned in school seems so straightforward 
but of so little use to us when there is some real question 

to be dealt with? 

From a semin2Lr tremscript: 

I learned a lot about the moon in school, I 
passed tests on the moon... When we first started 
discussing the moon last year, 1 remcxb^r 
saying, 'Well, when there's no moon it's tha 
shadow of the moon on the eartn,' and ch<in i 
wasn't sure, and then everything went ursidc- dovn... 

Issue : Personal knowledge and Its relationship to formal 
knowledge . 

6. What is the relationship between how a child feels and 
how she/he leetms? What is the special status of how a 
child feels about herself as a learner? 

From a teacher's journal: 
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I've never felt so 'duni?' in try lite. When 
we first started to discuss chip trading i I 
understood the question, but soxnehov/ 1 got 
lost along the way. Do I understand how kids 
feel! I wanted to fade into the wall. I*zn 
so upset about it I can't even write how I 
feel. Maybe I do not belong here? 

Issue: The massive, almost virgin, territory of the 
relation between cognition ar4d affect , 

7. What does it mean to "know" something, anyway? 

Overheard by the tape recorder, during the break: 

Teacher A -did you say a couple of times ago 
that you didn't understand division? Well it 
just occurreo to me that I don't understand it; 
I haven't, looked; now I'm gonna look. It just 
hit me that it is the only one you do left to 
right. 

* Teacher B -Say that again? 

A -Division is the only one that you do left 
to right. 

B -Cih — huh I 

A -And it just hit me — that I don't understand 
that. 

B -You know the funny thing I've just noticed— 
I cain't subtract any more. I ciin't sxibtract 
with re-grouping any more in my check book, 

A -What do you do? 

B -I jtist can never figure out whether it 
should be in 9's, whetlier I should be adding 9's 
or whether I should be adding 10 's, and I always 
have to... I don't trust arivthing unless I check 
it by adding up. 

A -Yeah. 

B -And I just really don't know~I always knew, 
I never had any trouble, and now I.,. 

A -The more you teach, the more you thin): about 
it, the haxder it really is. 

Issue : The eplstcmological foundatlog of psychology . 
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Two Levels of Learning 
Given the particul:ir nature of xh:t sumi:;dr, c.j.1 or these issues 

are addressed on tv;o levels. At one level, the teachers are learning 

about the noon, about ma>-jLng melodies, about long division, about 

measuring time. At this level, the primary experience is watching the 

iK>on, building tunes with the bells, and the pertinent fields of 

knowledge can be thought of as astronomy*, siusic, cathematics, and so on. 

At another level, the teachers are learning about learning. At this 

level, the primary experience is watching people leeurnlng—themselves , 

•ach other, and children—and the pertinent field of knowledge can be 

thought of as psychology. 

This two-level approach makes an important statement about the 
ways that we have drawn upon cxirrent work in cognitive psychology, and 
the ways we see cognitive psychology conuribuitng to teacher education. 

Just as It seems clear to us— and the data confirms this— that the 
math, science, musical knowledge that people constmict for themselves 
over time Is more accessible to them than knowledge that they "receive" 
formally, so It seems clear to us that the same m\ist hold true of knowledge 
about learning, niat Is, rather thar. ^ing taught about psychology 
(rather than being taught about music theory) , what needs to be done is 
to provide e^eriences that challenge teachers* knowledge about learning. 
Just like the experiences which challenge their icnowledge about Suath or 
science, these can push them to think about it more deeply, to take into 
account features they eight have missed, and so on. 

Our question was, is it possible ro help teachers learn cognitive 
psychology' in such a way that it will be of some help to them in their 
teACtiing? This does ncz mc.nn teaching texttoo]; versicnc of cognitive 
psych'jlogy, any more than helping people learn nusic ;nc£*n3 teaching 
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textbook versions of music theory. It ire?,ns trying to help them make new 
tense of their own experiences as learners and teachers. 

Again, just as we have drawn upon our own knowledge of astronomy, 
music, or mathematics, to set up productive experiences in those nreas, 
so have we drawn upon our own knowledge of psychology, to set up experiences 
in this area. 

At both levels, the seminar is characterized by careful interventions 
on the part of the staff, and eventually on the part of the teachers among 
themselves, as well. Interventions are guided by an on-going interaction 
* between the participemts * particular, expressed thoughts and our sense 
of what they might be thinking. Thus, as in the "clin:cal interview," 
interventions are always constructed on-the-spot in response to observations 
and accoionts made by the participants. But, in the context of the seminar, 
these on«-going interventions may themselves evolve over a long period. 
Wte arc: tal]c:.ng about personal theories that we all depend on for finding 
coherence in the world. To shake them up, even to give them up, demands 
courage and care. (See, for example. Part IV, p. .} 

It is in clinical interventions that the methodology of the seminar and 
its research diverges, perhaps most strikingly, from more traditional 
methodology of psychological research. At the same time, it is through 
these, as ©Kamples, and through discussion and reflection on them, that 
cognitive research gains most specific relevance to the classroom. On one 
level the teachers learned both to question and to trust their own ex- 
perience as learners; and as a result, on another It /el, in their work with 
children, they shifted from seeking and valuing "right answers" to valuing 
the capacity to seek out ways in which what a child says or does makes 
sense to himself and to others. 

o 28 
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There reliefs -.r.e expanded e::an:.;e c: the use z: our :w:. kr.owlecco 
cf cscnitivv psyc-.. .r. i-rcviumj a;. . rience .-^r.^lactr t..e teacher: 
tc think further c^.-: i..ese iss.ei. 7:_s exarxie fuCiiOi :r. Fiaset — 
for te»c;;ers, :er. a;£ ir.-z ::\(z<z f ru.-tmi.:r ucrk in cc t:.: : ^v-:- rj*.c:.clccy 
sir.r*. It ST^rs 2.: ;.: : : --i;. ," jld b<: . it ;^w:x. . Ar :r.e 

cn-Ico>;er h.*:? sa-i, 3: t-:. • t • j ^ j ^-.^ , • .1, •/c;*rr 

teachir.n tho^ vr_ '-^ i'-ivriti- ••• •r.ildr • ... .. 

of 5 situut-cr.: tr uj.eir t.'. in • . r.r . , 

'..*e huV3 aitcrf.^vd r.o sy^-cr^iic z.risc-ni3ticr. cf ?i:7JiVi> theory or 
findings. Wo have net applied his stage-desiqnaticn in j.rctocol analysis, 
or in interpretinc individual children -in the teachers' cias-^s. Cur 
only eatplicit reference to Piaoet hzz been to demonstrarc clinical interview 
of children worl^ing on classic Piacet problems. 

In our interpretation of Piaget, these probler^ are not intended 
and cannot well be used to pin-point any one child's level. Indeed, 
this is net Placet's o'^tj purpose, either. Rather his roal is to trace the 
genetic cpictcr.clo7/ cf a notion , and to do this he fc.-ise.. nis crrnclusicns 
on a whole set of protocols. However, it is the good fortune of educators 
that his clinical method, and the problens he poses to children, arc 
wonderful probes for revealing a child's thinking in vuvs at once richer 
and less precise than the assignation of a subs tare. 

Ihe fir^t tiric we did such clinical interviews, t:-- teachers' 
reactions vere, frcr. cne pcint of vie*, si.rj.lar tc tr. . -cicticnc c* rthc: 
groups who have watch-.i cuch der.cnGtrit^cn-s : y v . :r; : -rr.- .: 

the children's invcivLr.cnt a:;d sncntanc:tv , and thsu . . . .r. rnc*::: t: 
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think hard ftJbout difficult prcblems. They noticed that the emphasis 
was on what the children were thinking, not on its rightness or wrongnass. 
They noticed the effort put into finding a way to ask a question that 
does not at the sane time tell its answer. They noticed that the adult 
is often silent—and that the silence is productive. They s?w examples 
of how weak data is in the face of a strong ccr;vi.ct:icn, r.cw r:ii::;r^r. 
"really do" think things as Piaget has descriLuU. But, at Uie same ci;ne, 

it was clear that there was also something that hadn^t worked with . 
this group. 

C3n reflection afterwards, the staff realized that this demonstration 
was out of step with the usual pace of the seminar: the general points 
were made, but for this group there was a sense of an embarrassment of riches 
far too much to take in and give its due. For escample, 4 different children 
had worked with five different problems in contrast to our usual mode of 
spending sometimes 2 or 3 hours on one problem or one child's work. 

The second time we invited children to the seminar we took a different 
approach. We worked with 2 children who were friends, and enjoyed making 
this excursion together. The children worked at the same time on just 
one problem. Further, Duckworth, who was doing the demonstration, under- 
took to stop at the end of this one problem in order to discuss with the 
group what had happened, before going on to anything else. 

upproach was far more attained to the pace of this group of 
teachers who were accustomed to taking an experience part, considering 
it from every angle, and raising questions about its various kinds of 
sigrJLficax^. This time, moreover, we never got to a second problem. 
There was so much already that the teachers wanted to pursue. 
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Ihe problem was a classic from The Child's Conception of Geometry 
(1960) known as "The Islands.* In its classic fora, the child is presented 
with a solid wooden block, 4" high and 3" X 3" cross-section (see Figure 1) ; 
a pile of small (1") wooden cubes; and a blue board (meant to be a l&ke) on which 
there are three patches of cardboard (meant to be islands) — one 4" X 3", one 
3" X 1", and one 2" X 2". The child is told that the solid block is an apartment 
building; that everyone has to leave that building, and the child is to build 
to accoBDiodate the occupants on one of the **islands.** The base of the new 
building is to cover the entire island, but it can't go off into the water. 
The new building has to have just as much room in it as the original one. 

Piaget outlines, of course, three stages, each with two substages. It is 

not necessary here to repeat his outline. Consistent with our appr'^'^ch, Duckworth 

used the problem to explore the thinking of these two children, as rar as possible. 

This entailed keeping in mind the basic question inherent in the task, a variety 

of possible responses, and most important, engaging in an interesting intellectual 

discussion with the children. 

In this particular case, each child had his own "lake," and one "island," 
Tinny 's being 4X3, and Sandy's 3X2. 
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Sandy built his building one layer higher than the model** 5 layers on a 
3X2 base I then moved the model over beside his building, 



Figure 2 

and took off a layer** so they would be the same height. He recognized that he 
now had less room in it, but couldn't inmediately see what to do about that without 
building out into the water. Timmy suggested building it higher; Sandy thought it 
was a good idea, and added two layers. 

Timmy alno stopped when his building was the same height as the model (Figure 3) 
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Figure 3 

and, iihile acknowledging that his had a little more room in it (note that it is 

on a larger base) neither of the boys could see what to do about it other than cutting 

out a patch of cardboard to make an island the same size base as the model, and 

***^"^t'if"you took off some like that?" Duckworth asked, removing just three 
cubes, part of one layer. (Figure 4) "It would goof up the whole thing. 
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««id Tiany; "It'« just a little smaller, that's all," said Sandy. DucJcworth 
"responded to Timmy's "goofing up" objection by removing the rest of the layer. 
(Figure 5) Neither of there found that an acceptable solution. After repeated 
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Figure 5 



fiC". ^.h^'Tt — a r.r.v base, cr to adf! nwrc clay tc the inodel — , 

Duclcworth said, "All you can do is take more blocks off or put more blocks on," 
Timmy said. "You'd have to get thinner blocks." 

Duckworth then made a suggestion — to see how the children reacted to it. 
She turned the model on its side, so that it was on a base identical to Timmy's 
(Pigoare 6). With surprise and pleasure, the boys responded that the 2 buildings 




Figure 6 

were now "equal". 

DucJcworth- "So that, you think-, is eqxial, do you?" 
Tianny- "Yeah. " 
Sandy nods. 

Duckworth turns it upright again (Figure 7) - "Now what do you think?" 
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Tiny- **Now you have to put more on." 

Tinny explains this for a iirhilet but does not in fact do it, and then Duckworth 
askSf "Has one of then got more room in it than the other?" 

Tlanny- "Yup." 

Duclcworth- "Which one?" 

Tiainy- "This one right now." (The model) 

Duckworth- "Why do you say that?" 

Tiamy- "No I think they have the equal amount of...." (mumbles) 

Duckworth- "Pardon?" 

Tisny- "Because this one's bigger (modf^l) and this one's wider (his)" 



He then proceeds to measure (with his fingers, not with a block, but still !) 

to see by how much the one is "bigger" (higher) , and by how much the other is 
wider. 

Tinmy- "The same width up and the side" (That is, the model is taller by the 
same amount as his building is wider.) 

Duckworth- "The same width? Is it?" 

Tinmy- "Yup, I just measured it, and they both came out the same way." 

His procedure convinces Sandy, to whose building attention now turns. 

Aifter an Initial tendency to want Sandy's bxiilding to be the same height as 
the iBOcSel again, they settled on having one extra layer. (See Figure 2.) This time 
Sandy measured with the blocks, to show that one layer was missing in width, and 
thus one layer needed to be added on top. 

Their solutions, then, were — a 3-layered building on Timmy*s 4X3 base, 
(correct) and a 5-layered building on Sandy's 3X2 base (1 layer too short). 

Duckworth probes some more, makes same counter suggestions, they stick with 
their solutions, and she stops there. 

Her interpretation was that both boys were drawn to judge the overall amount 
of space by the most salient dimension, the height; that they were able to think 
how to remedy it in one case (Sandy's, vAien they had to build higher) but not 
in the other (Tinmy's, ^en they had to take off a layer); that they then saw that 
a greater size in dimension (height, say) could be compensated for by a smaller 
size in another (width, say); in both cases they judged that it needed not only to 
be higher (or wider) but the same amotint higher (or wider) ; this %^rked in one case 
(Tonony's) but not the other (Sandy's) — indicating that "the same amount" applied 
to a single dimension, and not to a 3-dimen8ional slice; that there was no tendency . 
to think of the original solid block as coizqposed of units whose niadber could be 
calculated. 
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Piagef s interest in this problem concerns the episterology of the notion of 
volume. Of the kind of work Sandy and Tijnmy did, for exanple, he says: 

■In all these trends, there is growth in the articulation of Euclidean 
intuitions of volume. It is through that increasing articulation that 
notions of volume lose their . topological character and come to conform 
with Euclidean notions of length and area which are elaborated at this 
level. However, although these articulations pave the way for operational 

xndling of the various relations together with their logical multiplication, 
t..ey are insufficient to enable children to effect those reversible 
compositions which mark the operational level proper. Thus these 
responses are intermediate in character, and this fact appears most clearly 
in the answers given to our questions about conservation." (Piaoet & 
Inhelder, 1967, p. 369.) 

Now this takes some effort to understand; and moreover, it takes a far 
broader context — reft :ences are made to notions that have been studied and 
subsequently discussed through two entire volumes.* It is not a criticism of 
Piaget to point out that the quoted discussion is not easy to grasp if one has 
not read the rest of the volume, and if one is not concerned with those epistemological 
issues. But the fortunate thing is that this kind of work with children has other 
values which are directly useful to teachers as they work with children. The 
main thing — common to Piaget's interests, as well, is the focus on the way 
children are making their own sense of the situation in their own way. We can 
all appreciate, and even be awed by, watching this happen without putting our 
enqphasis on Piaget's interpretation of what is meant by "in their own way." 

That points to a second difference between Piaget's own writing and other 
uses of his problems, in reading Piaget's protocols it is difficult to be "awed" 
by children's intellectual work. Irtdeed, it is very difficult to read them at 
all — to follow the steps in what the children do and say — and certainly to come 
to our own conclusions about **at they mean. And most importantly, it is simply 
not possible at all to read into Piaget's brief protocols what is actually entailed 
for the child as he does the work — the surorise, ouzzlement, dogged pursuit. 



* 



Piaget and Inhelder (1960, 67). 
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rMistance to suggestion or not, doubts, conviction and so on all of which 

qivmu us an appreciation of a mind at work. It was all of these aspects 6f the 

session with the children, not to mention gestiures, facial expressions, and 

eye movements, that contribute to the teachers' understanding of Timmy^ and Sandy's 

thinking. 

The ia^rtant thing for the teachers, then, was seeing how children could 
become caught up in intellectual work, how they could engage with an adult in 
intellectual discussion, and how different this is from an adult ' s attes^pts to teach then 
to see it in a certain way. Piaget's contribution here is, on the one hand, having 
located what are essentially crucial intellectual issues for children, and finding 
ways to put the issues in a form that catches their interest; and on the other 
hcmdt developing the "clinical interview" techr. in which the adult role 
is to find out as m^ach as possible about what ti.- ch: Id himself believes 
.about an issue. Both these aspects are what gave the session with Timmv and 
Sandy its significance. Piagefs own interpretation w£.3, in this case, beside 
the point. 

It is clear that the teachers did seize the basic nature of the question. 
Duckworth :opped at the end of what is thought of as one part of the classic 
technique . 

The teachers discussed at length what had happened, and came up with three 
further questions that they wanted the children to think about and respond to. 
Despite the fact that none of the teachers had read any of Piaget*8 books, all three 
of these questions turned out to be ones that Piaget had asked in other parts of 
his eaq>loration of children's notions of volume - evidence enough that the teachers 
had seized the crux of the problem (and were, in their invention of further questions, 
"being" Piaget): 

"What would happen if you took the model away and asked the kids if the two 
XTinny and Sandy's buildings) have the same number of rooms?*" 

"I woxild just like to see them bxiild a copy of the model, without talking 
about islands.** 

"What if you asked them: if you only had this many blocks (the blocks in 
TinBy's building) could you build that one (Sandy's)?** 
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These three questions were then pursued, very productively. In answer to the 
first question, Tinany replies, "If both our buildings fit that building, the clay 
building, then both of ours would be the same." Sandy agrees. (The question comes 
back later, however.) 

The most intriguing episode of all arose when they were asked to reproduce 
the model. For each of them, it was a problem to make the base, though each of 
them resolved that problem without undue perp^-xity. (One of them held the model 
just off the table, and built a base of blocks under it — as if he were constructing 
%rith the blocks the patch of cardboard similar zo the other "islands".) Once tha 
base was established, both proceeded easily. Sandy finished his first, and Timmy 
was left without enough blocks to finish. He had 2 complete layers, and 5 blocks 
on the third layer; he needed 4 more to complete that layer, and 9 for the 
top layer (Figure 8) . Duckworth asked him how many blocks he needs. 
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Figure 8 



Tlamy- "About 10." 

Duckworth- •'How did you figure- that?" 

Timmy counts, and then announces- "9 more." 

Sandy is persuaded (with difficulty!) to lend Timmy 9 from his own building. 
As Timmy adds them to his, it becomes clear that there aren't enough. Tommy is 
dumbfotanded. 

Duckworth* "Odd, eh? How many more do you need now?" 
Timmy counts- "Four." 

The 9 blocks are given back to Sandy, and Duckworth tries to move on to 
another question^ but Tinny is still totally taken up with the mystery of the 
9 blocks. 

TixBsy-* "Z counted %rron9." 

Duckworth- "Hdw did you count %rrong?" 

Tiimy- "I didn't have these on when I counted." (he takes off the 5 of 
the third layer.) 

Duckworth- "What happened?" 
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TisDy-* "You miista took some," 

Duckworth- "How many now do you think you need?" 

Tlnmy- (Counts 4 missing from 3rd layer, 5 present in 3rd layer, and 
3 more, it's unclear from where,) "^elve," 

Duckworth- "How*d you get 127'* 

Tlaoy- ••I vent 12 3 4 5, (the 5 present) 6 7 8 9." (the 4 missing),, . 
••I still need 91" 

Sandy- "Timmy, if you get 4 more blocks, and then another 9 there, 
it vould probably be just like mine," 

Sandy gets surer and surer of this; figures out that would make 13; 
and tries several times to explain it to Timmy. For much of the time, 
Tiomy is still ttyiiig to count. For example 

Tlnoy- •Vait a sec, 1 2 3, I have 4 here, right? I mean 5, I 

count one more layer 1 2 3 4 5' (Sandy- "But you said,,,") 
•*Wait~5 6 7 8 9 10, Wait a minute I have 5 here, and then 
Z need 5 more on the top and then I need s,.s...and then I 
need 5 more, 6 7 8 9,.. oh vowl" 

Sandy finally manages to explain his way of going about it; takes 13 
blocks from bis building and adds them to Timmy 's while limmy counts. 
When they have all been added, Timmy brings over the clay model, to check 
that this building is just like it. "Yup," he says, 

Duckworth drops it there. 

They go on then to calculating the number of blocks that are in each 
building, and although that was full of interest, our purposes here are 
better served by looking at the teachers* discussion of "the 13 problem,** 
The first teacher to bring It up said: 

Tj^- "He didn't have a good system for counting — he would count 
the ones he had» and then say these were the ones he needed. 

Another teacher responds that she thinks he did have one part 

of a very good system. 

I - •^ut that inakes~if you have 5 and those 5 are raised and you 
know you need another l/.yer^ then you need at least those 5. 
light? Tou know what I mean?" 

Tj^- •Tfeah, I'm with you." 

Tj- ••Alright— sol thought — that was a strategy that would have worked, 
if he had extended the bottom layaxr— I mean if he had doubled. 
thmo, the spaces ... . J ; j 
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Tj^- "o ••doubled the bottom, 

Tj- "...you know,... then he'd drop that and forget that he needed 
to move that up. It wasn't until the end that I could see that 
counting strategy.*' 

Two teachers said they thought he asked for 9 because he knew he 
needed one more layer; one of them thought he then forgot about the four 
missing in layer 3; the other thought he simply didn't know how to take 
them into account . 

disagrees- "Sandy would say 'you need 4 acre for this layer,' 
and (Timmy) would say, 'no, I need 5 more for this layer '--so 
he was talking about different layers." 

Tg- "When I was watching him count, he seemed to be counting the 

4 empty spaces and then the 5 that were up — And it was as if... 
he knew he had to reach a 4th layer, and in order to reach a 
4th layer, he had to count more on the 5 that were up, and he also 
was realizing that if he counted 4 more in the spaces he would 
have a flat layer and I think he was confusing like the flat 
layer with the top layer." 

T^- "I felt like he understood that he had to go up another layer 
and 80 he counted 5 on top and then somehow when he counted the 
4 he was filling in the spaces but then he couldn't also fill in 
the spaces again." 

One teacher had the impression that Timmy knew that one layer consisted 
of 9 blocks, and referred to the way he had built his 3x3 base. Others 
disagreed on that point, and cited other evidence. 

Tg- "I'm not sure he realized— I'm not sure I^ realize. . .that the 5 
that were up and the 4 that were spaces, together form 1 layer. 
Because they're not — I mean, I don't think he was seeing the* 5 
and the 4 as part of a whole layer. Some were up and some were 
down." 

These excerpts show at least 4 of the different interpretations the 
teachers made of what most teachers would simply think of as a '^stake.'* 

This discussion would do credit to a graduate seminar in cognitive 
research. The questions were good ones and the evidence invoked in support 
of possible answers was good also: did Tiomy 4mow tha^ part of what he 
needed was a complete layer? Did he know that adding together the niimber 
present and the number absent made a whole layer? Did he know there were 
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9 In a layer? Even subtle ar^ the three interpretations of how Tiaany 

Bight have come to *«ld together some blocks that were present and some 

blocks that were absent la trying to determine how many he needed , T^, T^). 

But the teachers did not fee this as an exercise in psychology. 
Rather it was as te^^Jjers that they wanted to make sense of what the children 
ware doing. It was ^0 tjaacherg that they realized that the better they could 
judge how children V^r* seeing a problem, the better they could decide 
.what would be appropriate to do next. 

This denonstrati>oO was the context for the second session described 
In nlnl-case-study A (^ee part II, pp. 9 to 11 ). Looking back at the 
teacher's comments oft p. 11, It is clear that the demonstration and the dis- 
cussion that followed did indeed have explicit significance for her as a 
teacher: "...I feel closer to changing the vested Interest in my objectives — 
or at least believing that that process alone is valuable. I guess for the 
first time clearly I s^V children learning— the process of learning without 
the answers fully in t^^t. Ah, so many times around on this issue." 
Indeed, it seems unl^«k«iy that this demonstration would have had this kind 
of Impact on this tea<?het without "...so many times around on this issue," 
in their own reflect^V^ learnlxig Iq the previous senilnar. It also seems 
unlikely that learxxi^^ ^bogt Ptdget In a more traditional context would have 
led to such insights ^o^^eraing the teachers' own work with children in 
bar classroom. . W U^ve, thetii some examples of the evidence in support 
of the effectiveness our tvo«^level approach to cognitive reasearch. It 
is this approach and ^ti^ prelloii^ty results which one observer has described 
as "revolutionary."' 
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PART IV: MUSIC — ANALYSIS CF A PROTOCXDL 

ja .iginal proposal (pp. 14-15) it was anticipated that music would 

play a special role in encouraging teachers to confront their "intuitive 
knc^ltsdge" — It was also predicted that nusic tasks would 
"suggest e3?)erirents" in other donains (p. 9) . While sane of 
the other predictions with respect to music were not oonf irmed (see below) , 
this one was. In fact, the initial nusic tasks did lead, quite spontaneously 
to other projects involving for exanple, building "machines" to measure 
time, experiitenting with balls rolling down ranps, and other es^eriitents 
involving time, space, motion, their relations and their measurenent. In 
turn, the music tasks did encourage the teachers* interest in and av/areness 
of problOTS of description, especially the possibility of making differing 
descriptions of the "same" thing. And when the phencnena to be described 
involved relations of relations (as they often did) , these proved to be the 
most intriguing and also the most puzzling. 

At the same time, the staff, as informed observers, gained new insight 
into the underlying, tacit theories vMdi characterized the participants' 
kncwledge-in-action (see below). Hcwever, interestingly, our insights 
related to music, unliJce those in physics or mathir were often difficult to 
use as a way of helping teadiers to reoognize, understand and appreciate 
their own nusical know^4)ow. Not surprisingly, then, the teadiers varied 
widely in their reactions to the music tasks. At the extremes, one tandisr 
fotfid that they were the most laaeful activities she did; for another, ic 
remained perplexing we had done them at all. 
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A Friunework for Protocol Analysis 




The diagrsan ^bove is an attenpt to organize in a systennatic way our 
efforts to probe and itake sense of reflective learning in the course of the 
teacher's work vdthin particular concrete task situations we designed for 
them. Because we wanted to capture the dynamic quality of these experiences, 
we have made use of notions vAiich enphasize the dialectical relations 
among actions — e.g., actions on objects, reflection-in-action, reflection- 
on-actions, and knowledge-in-action (KIA) . Ihe term, knowledge-in-action, 
whidi is central to the model, we have tentatively characterized as the 
current (but not necessarily stable) state of an individual's possible 
mental constructions and coherence-making strategies with respect to sane 
present phencra en a. We use the term in place of more traditional expressions 
like "tental structures", "internal representation", or "cognitive schene" 
in order to cspture a sense of movement associated with learning or diange. 
Wa would also li3ce to suggest with the term, that sudi "knowledge" need not 
be associated with a capacity for external symbolic expression. Ihus KIA 
may often be that which an individual knows how to do, but can't say. 

42 

* The term,"reflecrioh-in-actian", is DA. Sc±Bn'8j indeed, the model ewes 
O Buch to his vse of the idea in The Reflective Practitioner (in prepeuration) . 
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m the diagram, above, the arrows marking Loop 1 indicate that 
KIA shapes the way an individual acts on or manipulates objects associated 
vdth a particular task. The continuation of loop 1, as it passes through 
BETlIcnCJN, indicates that an actor's reflective apprehension of the effect 
of these actions can influence the current state of ter KIA. Has process, 
in turn, may lead to new actions on the objects. 

Wb can say, then, that the manipulation of objects in a task situation 
is an initial experiment . The result of this experiirent (an arrangaiEnt 
or grouping) is an externalizing of the individual's m in a kind of 
"acted description" within the materials thenselves . Bie result of the 
acted description, especially if it is surprising, leads, through on-the- 
spot reflection, to new actions— a new arrangement, ordering or othervdst: 
shaping of the material at hand. Biis on-the-spot reflection in response 
to an acted description we call reflection-in-action. 

For exartple, as Tbmny and Randy constructed and reconstructed their 
twildings (see Part HI, above) , they were externalizing in acted descriptions 
their KIA vdth respect to the problem as they saw it. And as they looked 
at the results of these eujted descriptions, ttey were sometimes surprised. 
The materials then "talked back" to them, Influencing the current state of 
their KIA vAiidi led to new actions on tte objects. 

The arxcws in Loop 2 of the diagram refer to actions of description 
vdiich tt^-^temalize KIA in media other than tiie materials tteieelves — e.g. , 
'^«rbal or graphic descriptions. These acts of description, liJce those in 
loop 1, are guided by KIA with respect to the particular problem^donain 
and also by KIA with respect to verbal or graphic description-RBking. The 
continuation of Loop 2 as it, too, passes throuc^ BE7I£CnGN, suggests that 
the making of verbal or graphic descriptions may, throu^ reflective 
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apprtfiension, also influence the c urr e n t state of KEA. Ihis nay result 
■omstiinas in a rm^ view —for exairple, to seeing new eleanents and relations 
or even to seeing the v^le problem in a new way. Such shifts or restrucrturing 
of KZA can lead cnce more to new actions on the objects — i.e., to changes 
in the course of Loop 1 — or to new descriptions. 

Thus, there is a dialectical process occuring within loop 1, a dialecticcLL 
process occuring within loop 2, and also a dialectical process occuring 
across Loops 1 and 2 — i.e. , between actions en objects and acts of 
description in a nedivsn other than the materials, themselves. Central to 
this picture, then, is the notion that KIA, an individual's c^^iamic state 
of possible mental constructions and coherence-making strategies, is 
racipEocedly influencing and being influenced by actions on things and by 
acts of description in veriaal or graphic media. 

For exanple, Dudcworth's questions (Mhat happened? Hew did you get 12?) 

elicited verbal descriptions from the boys. As they reflec;:ed on their 

actions through the resulting verbal account, this scmetimes led them to 

try saiBthing else — i.e. , to change their acted descriptions. Heflection- 

on- action — a "st<^>-and-think" — most typically occurs, in this process, 

only when reflection-in-action readies an inpass or is probed by an outsider. 

Reflection, as reflective apprdiension, then, is an intrinsic mediating 

fbroe in this process. 

Our tezxidnology brings to mind Piaget's notion of "reflective abstraction"; 

Our uae differs £ran Piaget's, however, in the enphasis and role we give to 



Ohis acoomt does not distinguish sufficiently between reflection, as in 
"objects talk back" (or as in a glass reflecting) , and reflection as in 
re-viewing (or as in looking at the glass) . Haaever, the aivbiguity seems 
unavoidable in the effort to convey that the reflective process, here, 
is not sisply one of staining bade or removing oneself, but rather one 
that is closely tied to action, itself. 
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description. Indeed, this enphasis was already suggested in the origijial 
proposal, especifOIy in the discussion of the role of music in the project 
(pp. 14-16) , and the discussion of the X2ses of curriculxzn materials (pp. 16-19) . 
Ohe oiphasis there vas primarily on the pervasive influence of oonvantinnal 
descriptions or **privileged languages^ on vshat is ccnsidered "knowledge** 
or mastery of some "basic skill". That is, the grasp of eleraants and 
relations iirplicit in the syxrbol systems associated with a donain is often 
taken to be equivalent to "knowledge" in the domain. In the framework 
proposed by the diagram we can, instead, contrast the participant who has 
"fozmal krx^/ledge'' within a domain (e.g. , one who has learned the "privileged 
language") with the novice participant by attending es^licitly to the 
differences expressed in lo^ 2 and to their influence on the actions of 
Loc^ 1. 

AN EXAMPIZ: TUNE EUIIDINS 

The exanple vMch follows will serve to illustrate how the proposed 
model can be t^sed as a framevork for pro t ocol analysis. The task in this 
instance is, in fact, one involving music. The analysis will demonstrate 
the kinds of procedures we are using and would prc^ose to develop further. 

The task as given to the gxoip wes as follows: 1) snake yjp a tune 
that you like, using all the (Monteseori) bells in the collection you have 
been given;* 2) make as ridi a description as possible of your oonpletad 
tvafie; 3) write a set of instractions so someone else could play your tune on 
your bells. 

In preparation for this nusic task, the group was divided into pairs. 

'Witessori designed a set of bells to be used as one of the "sensorial 
materials". The bells are "tuned" to include all the drccmatic pitches 
over one octave (C to C») . The tuning results fron dlffereewes in the 
thidoiess of the iTiStal and thus, for the player, they all Irok tte same. 
As a result, differences in pitch are only distinguishable^ actaaUy 
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Each pair of participants was given a set of five Haitessori bells. Ihe 
bells \mre selected beforehand so as to incluc3e pitches that did not 
obviously belong to any one najor scale — i.e., did not clearly generate 
am, single major key or unartbiguous tonal center. It was hypothesized 
in designing the task that all the participants would need to confront 
tiiat issue in sore way, thus ocnfirming a more general hypothesis: the 
pitch relations which generate tonality are necessary factors in our 
internalized nodel of a coherent tune. 

The specific behavior that wuld constitute evidence in confiirotion 
of these hypotheses was not predicted. Indeed, the questions were, first, 
oould we oli^erve siaf ficiently consistent behavior in the decisions azvi 
oonstructions the participants made so as to confirm or disoonf irm our 
l^potheses; and second, oovild the players describe their tune in terms 
that would daronstrate in sore way their sense of tonality as a necessary 
factor in its coherence? In addition, it would be inportant to conpare 
these spontaneous descriptions and their ixiplicit xnits of analysis, 
with the categories of analysis ijrplicit in the conventional languages 
and notations associated with nusic theory. 

in this regard the protocol presents an interesting problem: In 
order for us as observers to understand \tet the players did and, indeed, 
to teL.. the reader what th^ did, it is necessary I : ^r>re^iand to know the 
names of the bell-pitches we gave the placers to WDrk with. But if 
say tiiat the array of bells included the pitdies, D I?^ G F# C, as they did, 
we as observers as well as the reader, are privy to information that the 
players were not. More importantly, this information is quite different 
in kixxi from that of the tma builders as they began their vcrk. 

Ibr exanple, let us assume that the informed observer/reader has 

o 46 
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aajuired and internalized a reference stxucture which gives neaning to the 
synibols associated with the task donain. Ihe reference structure assures at 
the very least, the fixed, linear, and equidistant ordering of pitches — 
i.e. , the set of all available pitdies ordered fron\ Iw to hig^. 

Given, then, the names of the bells-pitches, above, we can put thent in 
order (D e'^ F# . . . ) . Ihe pitch names thiss designate particular and unique 
places within the reference structure and also specify the distances between 
• any t>«D pitches — i.e., their intervalic relations. Further, the reference struc- 
ture aissigns possible functions for these pitdies within a tonal netMDrk — 
e.g., tonic, dcndnant; do, sol; 1,5. A reference struct u re, then, is an 
internalized mental ocnstruct in terms of which syr±)ols and names gain 
meaning. Indeed, the reference struct u re, mediated by the associated syntol 
systen\, strongly determines vriiat things and relations we asswe as givens 
in a particular task dorain. 

Recall, nc^, that the players had before them a mboed array of bells that 
were not named or labeled in any way, and which looked identical. Ihus, 
the only way the participants oould distinguish one bell fron another was to 
play them. Further, the musically novice tune builders did not have an in- 
ternalized reference stnxAure within which they oould place the bell- 
pitches, measxare their gt^Tv^^ or assign names to them. Thus, unlike the 
Informed observers/readers, the players were in a position of having to find 
out by actively esq^eriirenting with varioios ccmbinations and arrangements 
of the bells, just what it was they had. Indeed, moch of their Initial 
work was spent in the oonstruction and re-oonstruction of what we will call 
a reference entity — an •'ordering" of the bells throu^ which they could 
hold onto the coherence-making relations they found in these e}?)erijnents. 
This reference entity served to externalize the elements and r el a t io n s the 
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twe-builders found and it also determined a subsequent notatijon sdhmB. 
Ihe process of ccnstruction and the resulting referenoe entity are, then, 
quite different in kind and in function fron an already aoguired referenoe 
stru c tu re with which the observar/reader oomes to the task. 
® a referenoe entity is unique to this task 

* it exists as a oonstruction rade \?) of a set of objects, 
not as a nental construct 

* it functions as a way of "holding still*' found relations 

^ it evolves over time as a result of active eoqaeriirent vAiere 
eadi XTCve beocnes the basis for and entrains the next 

^ it serves to define the very terms of the task which only 
gradually emerge through reflective interaction between 
ple^yer and materials 

But this ij not to say that the participants came to the task without 
mental structures for making action experiments and decisions. Indeed, 
it is our expressed purpose, here, to understand the nature of their 
KIA as this quite explicitly shaped their decisions, their acted descriptions 
and tte evolution of their final tune. 

To retxam to our initial point, then, giving the reader the names of 
the bell^pitches, with the meanings they carry in an already thoroughly 
internalized referenoe structure, puts us in danger of reading back onto 
the participants' moves — their decisions and actions ~ "givens" which are 
ours but not theirs. At the same tine we run the risk of failing to 
recognize and to appreciate %*iat is is the participants can do. And with 
this we xmy also fail to appreciate the cognitive voric involved in their 
coistruction of a referenoe entity on-the-spot, in their tune-building 
decisions, and in their invention of a notation schane for describing 
their tune. 
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Ihe reader should bear in mind, then, that the analysis which follows 
is doGred to distort the players' experienoe. To csarrect this distortion, 
try to ijnagine the situation as one In which pitches have no naites and that 
you have no. pre-determined way to assign them. And if you ask yourself how, 
then, you might go about finding sane basis for constructing sore kind of 
reference entity that would reflect the sense you are able to nake of what 
you hear, you will be assuming something like the stance of our participants. 

Analysis of tte protocol 

In this sectixan we will analyze excerpts fron a rather long protocol 

in which two of the teachers, we will call them Dora and Ann, are involved 

in this experiment in tune building. Dora's first camBrit serves as a 

striJcing exanple of the necessary interaction between actions on objects 

(the bells) , acts of description, and the process of constructing the 

"givens- of the task. After playing all the bells, briefly, Dora says, 

Vtell, we have to make a tune. Should we make a syntol 
system to sort of designate the bells, or should we 
put them in order? 

\ Dora proposes two apparently alternative tasks as ways of getting started 
cn their tune-building. But, in fact, the first task is dependent on the 
seoond. Biat is, to "make a syirbol system ... to designate the bells" 
requires that the players first find some way to •'put than in order". In 
short, the players itust construct an acted description within the iiedim 
of the bells, to vAiich a subsequent "symbol system" will refer. Ohey must, 
then, build a "reference entity" whidi will determine their siJasequent 
notation schene. 

Thus, for the teachers with their minimal musical training, the work 
Dora proposes — to order the bells, is, in fact a process of searcidng 
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foT th^ '•givens" of the xtaterial. That this involved renection-in-action 
is efV54«ioed by the on-the-spot reoonstnxrtions they nake in their reference 
entity fay the shifts in criteria they xose in doing so. Vhile their 
CoPltebt* iltplicitly point to these criteria, it is also evident that the 
plAyc^s, theraselves, do not clearly differentiate anong them. 

^[})^ following criteria are expressed in their various noves: A) ordering 
4^ in a particuliur sequencse along sane explicit pr o per ty — i.e., from lowest 
to hi^ii^ pitch; B) ordering as in na)cing the set generally coherent or 
waKing it sensible — i.e., groiping the bells - pitches that "go together" 
and s^p^ting these front those that are "odd"; C) ordering as in "sounds 
ni^** i.e., a sequence of tones that could be a reasonable tizie. 

1)1^ ijiitial events of the protocol can be groifed into foiar phases: 
Ito^ 5^12; 13*15; 16-22; 23-33. We have irariced the boirjdaries of phases 
vhfire ti^re is a restructuring of the reference entity; itost often this 
CoArtCici^ vdth a shift in the criterion for v^t constitutes "in order". 

bells as arranged on the table are indicated O with playing on 
thftn ^ O O • 

Phase 1 



MoVbs Arrangenent Contents Criteria 



5-'? 


O 


o o 


<^ o . 


D: 


Biis one (E^) seems really 
odd, don't you think? And 


B 










these tliree go together (D-G-C) 




11 


o 

0 


o o 


£ 


A: 


Ihese thre^ .afinitely go from 
low to high (D-G-C) 


A 


12 


o 


o o 




A: 


So, these must be sharps or 
flats (EP — F#) 


B 
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In Moves 5-12 Dora and Ann construct tliedr first reference entity using 
criteria A and B — ordering fron low to hi^ (A) and tie search for 
relations that make for coherence (B) . By these criteria D-G-C "definitely 
go fron lew to high" (criterion A) and they "go together" (criterion B) . 
(Notice that their descriptions also suggest action— "go fnan", and "go 
together.") The three bells grouped together constitute the current reference 
entity vdth respect to which the and F# bells are "odd" or "sharps or 
flats"*. The latter bells are piiysically separated fron the reference entity 
expressing their ambiguous status in a spatial way. The arrangement of the 
bells on the table is, then, an acted description within the mediun of the 
task materials, themselves. It externalizes and "tolds still" the relations 
that the tune builders have constructed so far. 

Phase 2 

Moves Arrangement CcrnrBnts Criteria 

O O O O O D: Try these two together (D-F*) - 



0 ^ C ^ 

(Li 



^4 A. (Plays I>-F#) 



14 fO Ct{0 Ol a. (Plays D-F#-G) 



D: Oh! Tt\at sounds nioe! 



15 O O O O O ^' (Incorporates F# in row) 



Ihat these pitches happei to have naires that iiiclvde a flat and a sharp is 
purely a coincidence; that they sound ""odd" is not. That is, bells with the 
sane relations as those given to the participants could have been c' D F F* B. 
In that case the analogoias arrangenent at Move 12 would have been: 
Ihe "odd" bells would then not be "sharps or flats" but they would 
still sound "odd" for the sane reasois. 
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The acted descriptixan of phase one suggests new actions — especially 
hew to incorporate the "odd" bells? Ann, at Dora's st^gestion, tries the 
sequenoe D-F#, and than goes on vdth D-P#-G. Dora responds to the last 
try with evident pleasure — "Ohl lhat sounds nice!" And vdth this, she 
inoorporates the F# bell into t)ie reference entity. 

Here vn see reflection-in-action at work as each nove evolves out of 
the previous move, shaping and changing the coherenoe of the material 
at hand: An experljnent — trying the sequenoe D-F#-G-- triggers a shift 
to criterion C, "sounds nioe", as in a little tune. This shift, in turn, 
leads to a ciiange in the properties Dora attributes to the material at hand. 
Biat is, while D-G-C were "in order" by criteria (A) and (B) , but F# was 
"odd", the new context, D-F#-G evokes criterion C under vAiich F# is no longer 
"odd" but "sound? nice". Then, at Move 15, Dora makes an acted de'oription 
of the newly foxmd coherence. She inoo r porates the F# bell into the ordering 
exactly in the position vAiere it "sounded nioe", externalizing and holding 
still the relations she has found. Thus actions on dajects result, throu^ 
reflective apprehension, in a restructuring of current KIA vAiich leads, in 
turn, to a new acted description — i.e., a reoonstructian of "in order" , or 
vihat we have called the reference entity. 



Riase 3 



Arrangement 



Ccnrents 



Criteria 



Move 



16 



0 o o 

0 




A: That's lower isn't it? 



D: Don't ask me about high and (C?) 



low; I get all nixed up. 



17-18 




D: Yes! Play that, vhy are we wasting (A?) 



time in ordering? 



19 



0 0 o o ^ 



D: Alright. So let's use them in this A 
order (B^ is incorporated into rcw) . 
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A: Or else v«b take out the two that 
sound like they're in a different 
key, or sharp, or whatever, and wove 
all around then. 



B-C 



S o a o o 



21 



a o CO O 



D: O.K. She wants us to vse all 1 
our bells so let's just ke^ 
these in this order arbitrarily 
from low to hi^. Right? According 
to our ears. 



22 



D: Right? Vte have an order — a des- A-B-C 
cription* 



Itesponsive, new, to the current arrangemnt, Ann tries, at Move.l€ to. 
incorporate the remaining bell. Reinvdking criterion (A) she oonpaGres D and 
1^: "Ihat's (E^) Icwer (than D) isn't it?" Dora, apparently preferring to 



stay with criterion C, resists the question: "Don't ask ne about lew and high; 

it gets xne all inixBd i^)." Ann, continuing on her taek, plays the pair twice rore. Dora 

inpatiently giving in to Ann's question answers, "Yes," places the £^ bell 
at the left (lew) end of the rcw and adds: "Why are we wasting tine in ordering 
— let's use them in this order," With Ann staying close to criterion (A) 
and Dora relijctantly capitulating to it, the bell gains mesnnbership in 
the reference entity v*dch is restructured this time more by fiat than by 
conviction. * 

Ciis phase ends with ccnnents that seem to diaracterize the stance of 

each of the two participants. Ann, more careful (in the conventional sense 

"orderly") suggests, at Move 20, a plan perhaps for later tune-building: 

"... take out the tvpo that sound like they're in a different key... and 

move all around them." Dora, with the taste of iinnediate personal satisfaction 

achieved aliroet just by diance, ignores ;nn: "... so let's just keep these 

in this order~ azi^itrarily from low to hig^. . . according to our aarsl TSiis . 

rather remaricable statement suggests that for Dora all decisions oonoeming 

neking "order" are "arbitrary"; the criterion, to order as in lew to hic^ (A) 

♦ E*^ as "lower than" D(A) seems fused, here, with a seme of E*^ "going to^' D 
as it does in the final tune (C) • 
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l8 much the same sort of criterion as "sovmds nice" (C) • lhat is, they 
are both arbitrary ''acoording to our ears'". 

Ihe lirplications of Dora's camnent are significant. Ctonsider that 
1) the tune-builders' actions—- juageraents, nxjves, descriptions— are guided 
by %i*iat they krcw hew to do but can't say , 2) the players are not conversant 
with the "•privileged language" associated with the task-domain, 3) the 
prevailing attitude is that without knowledge of the ''privileged language" 
one has no •Tmcvledge" in that donain. 

It is not sizrprising, then, that Dora can attribute jtjdgements only to 
her "eaur" and that the "ear", xmlike the knowing mind, nakes "arbitrary" 
judgements. Hew could they be otherwise since she cannot point to the 
knowledge that Btennixied then? 

Dora's comment helps to clarify the differences between kncwledge- 
in-action diaracterized by an intemedized reference system, and kncwledge- 
in-action which is not. It also illustrates a central concern of the 
project: it is difficult, particularly in school contexts, to valije or even 
to recognize both our own and our students' pcverfui capacities to constnxrt: 
coherence, to shape phenonena, vAien those capacities are enbedded in every 
day actions but not expressable in the fornal syirbol systems associated 
with •Tcnowledge" of subject-matter. Such KIA is. most often transparent to 
the actions it shapes; we thus find it easy to attribute its v^rkings to 
the fallible^ arbitrary magic of the "ear" rather than the kncvledgeable , 
considered work of the mind. Dora's ooran«nts towards the end of the second 
year (many xnonths after this session) are a dramatic indication of how she 
later came to value what she called her"subjective knowledge" as a pcwerful 
tool for acquiring knowledge that 'Vjo one could take away from me." (p. 16 ) . 

54 

* Both players had said repeatedly before begijiniJig the task, "I don't 
kaanf anything about irusic." 
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In any case, Moves 16 to 22 prDvic3e evidence that the participants 
are, each in their own way, constructing a reference entity through 
reflection-in-action: the oonstrocted entity is unique to the task; it 
is evolving fron their experajrenting where each move influences and ent :r .ns 
the next through the emergence of new features and relations, v.liile they 
c l e a r ly bring to the task, rather renarkable capacities for ccherence-fnaking 
an iKjsic, the state of this KIA is, itself, evolving "according to our 
ears'* not according to a pre-constructed, fixed, formal reference structvre. 
As Dora says, itaking clear the reflective interaction between construction 
and description, - •T^fe have an order — a description." And indeed the ordering is a 
description — an acted description of vAiat the two participants ha\^ fou-^-' so far. 

Phase 4 

Move Arran genen t CormEnts Criteria 

i 4- 

25 O O O O ^ A: "v'ii wanted these to be sort of C 

jif featxmed. They're so different 

r fFb-F#) . They start to get all 



(Eb-F#) . They start to get all 

muddled. . . we should have a def- 
inite phrase, and tlien a pause 



26 



O C O O 0 ^^^^ clear. 

^ t> ^ 0" A line, a secnent, and then a 



* 

A more oonplete analysis of the protocol vould need to include the underlying 
theories driving their KIA — e.g., a nore oonplete account of the criteria 
and especially how they infliaenoe each nove. For example, v*iy do D-G-C 
"go together" while E^^ and F# are "odd"; why, then, do D-F^-g later "scund 
nioe"; and why, in this context, is Er found to be "Icwer" than D? 



EKLC 



5b- 
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27* 



30 



31 



32 
33 



immm 



wMUfim 



id 







JiJ 












J5J 





28 D: "Haw on earth would vge ever 
describe that?" 

D: "UcM do you plan to incorporate 
them? Z mean the tvo odd ones. , 
and then...? 



D: "Ooo! Ooo! Vtiy dan't we... Jteep 
these two together, (E^5-F#)... 
Ox, Ooo! In other vrorcls, use 
these three in onSer, sotehow 
(D-G-C) . " (aje rearranges the 
rcw putting and F# together 
on the left.) 



D: "That doesn't sound too bad, right?" C 



With this phase the players turn erolicitly to tune-building. Criterion 
C beoones central as it guides the tvne-builders ' planning and their actions, 
and is reflected in the language they use. New features becone focal — 
"phrase", "line", "segment", "pause", are structural entities of a txaie in 
contrast to the global features of the bell-pitches tvhich were surfaced by 
criteria (A) and (B). 

And with this shift in focus, actions on the bells dramatically diange. 
Ihe reference entity becones an instratent — a unique, special purpose 
instrunent which guides the players' perfonnance. At 27-30 Dora noves about 



We use this notation in order to try and ce¥>ture the feeling of playing 
on the bells as they are ordered. rChe progression is marked by the dbtted 
lines, i.e., read left to ric^it within each line and top to bottom from 
one line to the next. Ihe tune at Move 20 is: 
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on her oonstructed instrument, and she dees so in clearly defined rhythm 
patterns ( }D}^}J^)nl), transforming them as she goes. Dora is ijtprovising 
perh^ the nicest exairple of reflection-in-action v*iert» each "go" sxjggests 
the next. But, at Move 28, Dora says, "How cn earth vjould we ever describe 
that?" — reflection-cn-action will be difficult. 

At Move 31, in response to her improvising, Dora has what saems to 
her a new insight: "Ooo, Ctoo. . . ! " Why don't we. . . )ceep these three together. . . 
in other vcrds, use the odd ones and keep ttese three in order, sorelww. . . " 
Excitedly, she again restructures the reference entity am instniTBnt now in 
response to her new ideas. Reflection-in-actiai surfaces structural relations 
that she finds in inprovising which, in tiicn, lead to a new basis for ordering 
the bells. And in this context, Ann's plan takes on meaning for Dora v*k> 
aiitply makes it her own — description (Ann's) is transformed into actions 
(Dora's) . Ohe "featured bells" are placed first in the row \-dth the three 
others "in order soiehow" after them. The new "tone-row" beoatBS an acted 
description of the tune structure that Ann had initially proposed at Msve 20. 

Again playing on the bells at 33, Dora, guided by the new structure of 
her instrument, finds a new tune. The tune adtemates between a "featured 
bell" (which was once considered "odd") and one of the others that "go 
together" (as they have froti the outset) : E^>-D; F#-G. The new arxangenent 
beoones a bell path guiding the action path of the tune's performance — a 
refierenoe entity that functions as both a vehicle for and a partial description 
of the tune's strxx±ure. 

Thus the dialectic works itself out: description (a plan) gains meaning 
in the context of actions on the bells (inprovi Ion) , leads to 

reconstruction of the reference entity (an acted description) , which, in 
turn, entrains new actions on the bells (a new tune) that "... doesn't 
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sound too bad*.." And interestingly, this new tune is, itself, a transfonnaticn 
of the very first i m p rov isation at Move 27. 

It should be pointed out, here, that all throu^ their work, the tune 
builders have struggled vdth vAiat we had initially hypothesized v^uld be a 
prdblero— nairely, that the given set of bells included pitches that did not 
unanbiguously define a single tonality or key. This is exactly the issue in 
all the discussion of "odd" bells (or "flats or sharps" or, indeed, "in 
a different key.") Ihe itany tines around on this issue, the WDrk involved 
in resolving it, and indeed, the influence it has on the builders' oonstruction 
and reconstruction of the reference entity, all dramatically confirm our 
more general hypothesis: a sense of tonal relations, including stable and 
\2istable pitcher, is a necessary factor in the players' internalized model 
of a coherent tune. Interestingly, it is in the oonstruction of the tune that 
the players resolve the problem. The tune, thus far, treats the "odd bells" 
as entoellishments to the rore stable pitches (D-G-C), the latter being 
enphasized by repetition. Ihe tune builders succeed in constructing and 
defining a tonadily through the oonstructian of a unique instrument and 
through the sequence of pitdies and rhythms of their tune. This seems 
striking evidence for a significant aspect of the underlying theory viiich 
is driving their KEA— v*iat they know how to do but can't say . 



Calling the tune thus far, "the first part," the players turn, new, 
explicitly to description. Tapping out the rhythm, Dora invents a first 
description: 1 123 1 123. Dora's nwters stand for hits on the bells 
and the ^pacing and count-up indicate structured groupings of tJ^^ hits. 
Biat is, she counts vp the hits within little rhythmic groups: 



The Evolution of Description 




I nJ.i nj 
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Ann plays the tune, follcwing the notation, and suggests they should add, 
"... sonehcw a couple note I's" Pursuing this plan, Ann plays the tune 
onoe more fron the beginning and, indeed, 5 nore evenly spaced notes 
(a couple of I's) which she iirp r o v ises on their instmnent: 

Final Tune 

Btus, description again 1nieo23TB action, here, quite directly. And vdth this 
"second part" the tune is conpleted. 

Biere follows, in the next long section of the tune-builders' work, a 
series of descriptions, each one evolving into the next, just as in the bell 
constructions: 



Move 



Description 



E3g>lanatiQn 



44 



D.l) 



C> O O O O 



45 



D.2)' 



• • • 

• • • 



46 



D.3) 



Dora is finally read^ to malce a 
"syirbnl system to designate the 
bells." She nxiibers then 1*5 accord- 
ing to their sequence in the 
reference enti^. 

Viith nurrbers reserved for naming 
the bells, a gr^ahic description 
is invented for rhythm: "...a 
dot for shorts; a line for longs.** 

Nanes of the bells from the 
reference entity as they occur 
in the tune new, are added ixider 
the rhythm. 



Wiile the notaticai of *longs and shorts", 
values, it does capture "figural grouping' 
oonfintB findings in previous cj?3eriitental situaticsis regarding the descriptions 
of figural grouping in contrast to metric grotplng (see Bairberger, 1950). 



is incorrect vdth respect to measured 
indeed, this spcntaneous exanplis 
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DescritJtion 



Explanation 



60 D.4) 



i 

"5" 



• • • 

3 ^ a 



85 D.5) ''A consists of 2 longs and 6 
shorts; B, 5 longs. " 



Ihe two "parts" of the tune are 
labeled A and B. 



The "rtQrthndc contents" of A 
md 6 are counted vp. 



94 D.6} "A is 1 long and 3 shorts, 
1 long and 3 shorts; B is 
5 longs... you're right." 



Ihe rhythmic pattern of A and B, 
as ypu play them to itake the tune, 
are siJDstituted, instead. 



Descriptions 1-4 seem quite straight-forward at this juncture; but they are 
so only vten we keep in mind the moves v^iich led to them. In particular, "he 
novBS that led to the evolution of the unique reference entity cum instrument 
to vAiich tJ>> n\i*)ers refer? and the role and evolution of description: fron the 
earlipr "odd" bells, to "sounds nice", to plans for "phrase", "line", 
"featured bells", \xp to the fined graphics at D.3 and the larger structural 
description at D.4. It is interesting to see, also, that the initial rhythmic 
notation (1 123 1 123) captures grouping but not relative duration, v*iile 
in D.2, the graphics do show longs and shorts.* 

Wiat alxnA D.5 and D.6? Ihese, in fact, resulted fron a long discussion 
bet3^»en the Iwo players oonoeming"tijTdng" : once relative duration was 
•indicated, werri the "longs" twice as long as the "shorts", or were 3 "shorts" 
equal to one"long"; and was Part A equal in duration to Part B, and Iww could 
they tell? Finding no convincing answers to these questions, the players at 
D.5 sljtply oounted \jp the longs and shorts — the rhythmic "contents" contained 
in eadi part of the tune. 

D.5 and D.6 together surface relations between action, reflection and 
description in a new way. D.5 is a static description— i.e. , it does not take 



O * See footnote p. 53 • 
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into account at all the sequence of events — longs and shorts — as you vo^iAd 
play them in a perf omanoe . It's as if, given standard notation, ^ v«du1<J 
say of the first phrase of America, ( J J j i. / J ) it contains 4 quarter 
notes, 1 dotted quarter note and 1 ei^th note. But notice we can easily 
count yjp these contents only after writing it down, \i*en we can have it 
all-at-cnoe. Thxas, this description of America, like D.5, is a descripti^ 
of a description — it tells you what you can see if you look at the graphic^ / 
not when to do vihat. In this instance, description reflects back giving 
you, pertiaps, "facts", biit not anything that you can use in action.* 

Recognizing that such a descripti.on might be , as Ann says , ''Confusing 
to someone trying to play the tune," Dora agrees and notes, instead, the 
''repeated pattern" found in 0.6. Here she does capture hew you go along 
in actually playing the tune, with D.6. then, Dora puts action back into 
the description— *you play 1 long, 2 shorts; 1 long? 2 shorts,; and then 
5 longs." 

So, we see, here, oordng full circle, reflection on description whi^ 
results, at first, in seeing the tune all-at-cnce, including oorparison 
of elements vAiich are separated in time (non-adjaoent) . Reflection on this 
static description in turn leads to recognition that, indeed, instructioi^^ 
need to taJce action into account. The description is revised to aooount 
for actions that actually occur, throu^ time, in playing the tune. 

Qonclusions 

It has been our intention in this analysis of excerpts from a long 
protocol (the yOx^le session took over 45 minutes) to demonstrate the 



* It would be Intriguing, here to catpare the players' notations with »t«iicJ^ 
notation for the tune, as shown above, especially as this points to thft 
asmitptions built into our standard notation. Hcwever, this discusaicTX iJWt: 
twain for a note oonplete analysis of the protocol and of the more gt^^J^ 
O inolicationajihidi xnav emerge^__ . ^ 
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the possibility of the dynaxtdc model shewn on p- 36 as a fran»«rk for probing 
^eflocti^;e learning in a task situation. Wiile both the nodel and the 
analysis need to be developed further, feel, on the basis of this one 
WDrlced out exanple, that it does surface features of problen-^lving and 
their interactions that otherwise might go unix>ticed. In particular, it 
helps to focus the observer's attention on the evoliition of actions, 
constructions, and descriptions; on the extent to v*iich each one entrains 
the next; and on the crucial role of reflection-in-action as it effects 
on-the-spot restructuring of current criteria for decision maJcing through 
the di«dectical processes within and across Loops 1 and 2. Further, the 
nodel helps as to give valve to yihct the players do knew hew to do — i.e. , 
it helps us to "give them reason", rather than attending sinply to the 
"correctness" o^ a description or the "goodness" of a tune. 

In this sense the ntxtel contributes to a kind of analysis that can be 
p rod u ctive to teadiers in classrocins, as well. Viiile we could certainly 
not exp&ct teachers to carry out such an analysis of a child's wrk in this 
detail, nor would that be appropriate, the process can provide a meta-level 
direction for teacJ^er develppment prr^^rams. For exanple, as capacities for 
learning becoiB nore visible to ttose who direct teacher developnent programs, 
th^ can help teachers to engage these issues in their own learning. In 
turn, rore effective iteans for encouraging such cognitive self-reflection 
on the part of teachers, can support their subsequent vxDrk with children; 
in particular their capacities to reflect with cduldren on tiieir ICLA, their 
laiderstandings and know-how and its possible mis-matches with the assorptions 
inplicit in privileged languages and in the curriculian as it is taught. A 
nutber of questions still reraain, jxast with respect to this protocol, and it 
is to these that our future work must turn: 
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Questions regarding musical ccsgniticn and adult developnant: 

Wiat are the utplicatians of the distinc±icai itade between a 
"reference entity" and an already acq^uired "referencing structure"? 
Ifcw does the difference between than influence the interpretaticns 
of sv4)jects' actions by an "informed observer"? For exanple, can 
such an observer avoid "seeing" in terms of the categories iuplicit 
in a learned syirbol system (hi^-lcw, pitdi names, etc.)? How 
then, can s\ach an informed observer avoid distorting «ii>jects' 
performances — i.e., avoid assvming and reading back onto tl» naive 
subject the observer's previously internalized referencing structure? 
How, in short, cam the informed observer avoid describing tlie naive 
subjects' KTA in terms v/hich it is not? 

Vhat further evidence is there in confirmation of the l^Tpotheses 
concerning a sense of tcnadity as a necessary factor in the players' 
model of a sensible tune? Can we trace the moves which lead to 
resoliation of tcnal ambiguity? How are these and other moves 
related to the construction and transfontations of the initial reference 
entity— D-G^ Wiat evidence is tl«re for the 8\±>jects' distinguishing 
betMBen "stable" and "xsistable" pitdtts and how do these decisions 
relate to vtot vxs mean by "a sense of tonality"? 

CSanri we traoe the evolution of the players' tune with respect to 
specific decisions—e.g., v*ich iitprovisations were accepted, which 
rejected; in vAiat sense were later versions of the tune transformations 
of eeurlier versions? 
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ls there a oonsistency in the "mistakes" in the subjects* 
notations—^. g., a "short" vAen there is actually a "long" in 
# • t? Viiat mderlias these consistent errors? Wiat about other 
ocrfusicns oonoeming time and its measurement, and how do these 
relate to r^>resentations of tiite-space-nution in other domains? 

Vhat role did this ej^^erience play in subsequent tasks within the 
seninar— both in music and in other subject-matters; is there 
evidence that the teachers developed new understaxxiings— how, what, 
were they, hew were they demonstrated? 

rtiy was it so difficult to make \ase of our insists oonoeming the 
teachr rs musical KIA to help them surface and develop this know-how? 
Vhat does this say about the relation between the "informed teacher" 
and the student? 

Vtiat were the differences between th:2 two participants in this 
protocol — their roles, previous training, attitudes, etc.? Vhat 
was the nature of the events that led to enthusiastic, pleased 
responses r0oo,0oo!"); how were these different in content from 
others? 

Applications to the Classroom: 

Vtiat did the teachers learn about learning — their own and that 
of others? Is there evidence in subsequent sessions that their work 
on this task helped to illxsninate the >^rk of children in their' 
classrooms? 



Did the concern for description encourage the teachers to reflect 
on the role of description in teaching— assurtptions built into 
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PAPT V: IKE lEACHERS IN IKEIR CIASSRXKS: 
WIAT IS AN ANSWER? 

It aaens appropriate to docnment the interacticsn betvgeen the teachers * 
wark in the aendnars and their work in their dassrocms, by examining vtet 
the teachers thenselves have said during sendnar discussions. 

Ihey htave talkpri about changes in their professional iirage, changes in 
the way they teach, anc? the practical problems associated with tlieir changing 
Sfrr • V tead-^er's role. The opportxjnity to seriously consider these 
thi; i\ diverse group of colleagues is an unusxoal one for teachers. 

V :ave said to one another in this setting provides a rich source 

of inf ozonation a^c.^ the teachers' sense of life in dassroons and their 
beliefs about possibilities and purposes. 

Because the teachers oontinijed their daily work in classroorns, v^u.le 
at the same tiire reflecting on their own ways of learning and teaching in 
their weekly meetings, their discussions express both the connections and 
the tensions between reflection and action — between thinking about teaching 
and doing it everyday, therefore, the interaction of their participation 
in the saidnar and their work in classroonts cannot be Presented in the 
sinple terms of ca\3se and effect. 

After several months of experimenting with and then exandnina their 
own ways of thinking in situations involving music, nathenatics, ^lysics 
and the noon, the teachers were asked to bring to the seminar exaiiples 
from their dassroone of students' ccntEnts or reacticns that they found 
particularly puzzling. The earliest exanples of the teachers' attempts to 
nete sense of vtot a students knows or doesn't kncv, and Ixm a teacher might 
interact with that knowledge, came from exchanges they had with st\23ents 
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%jhich cxxnarred outside of regular currioilixn activities: A student would 
ask a question that puzzled the teacher. She oould have given (and often 
did give) a sinrple ansvx&r . But, as w began to examine these puzzling questions 
in the seminar, the teachers were able to delve nore deeply into their 
students' vaiys of thinJcing. This development st^gested a fundamental diange 
in the teachers' self images. They oould no longer sijtply think of theroselves 
as the sources of right answers or the jixiges of wrong ones. Over a long 
period of time, this pxooess led thent to question the ''absolute'* nature of the 
kxKVledge contained in the standard curriculun as it was represented in books 
and in prescribed lesson plans. 

Ihe follcxdng exanples illustrate the ongoing and ocsnplex relationship 
in the project between the teachers' reflections on their own knowledge and 
their beliefs about their role in the classroom. The teachers' ocnments 
are placed in the context of their developing use of "the clinical interview* 
(see p. 19 ) in their classroorns. Their words provide a variety of perspectives 
on the meaning and use of this aqpproach to teaching. 

Students' Questions and Teachers' Answers 

The first example focussed on a fourth grade boy v*io asked, "Does 
Ekttanan* have e^?"". His teacher said, "It made me v»»3er if he (Lenny) 
can go around thinking that these ocnputers have eyes or can see or somehow 
huve independent thinking prooesses rather than being oonputerized. . . 

immediate thou^t was that he thoxjght it was a living thing, had eyes, 
was oonxvected with a living thing." (Su) Hc^ does a teacher imderstand and 
act on her responsihility for what a student needs to knc«^ How does 

* Datairan is a hand held calculator pre-progranfted vdth a series of arithnetic 
problene. The problene are displayed one by one, and Dataman "responds" 
to the stu3ents' answer as ri^t or ^vxong. 
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ytiAt fihe knows affect the way she teaches? 

Suzarme reported that her classroom aide, of whom the question was 
asked, Vat no flattened by the idea that a fourth grader would think that 
Datanan could have eyes or could hear or speak, she just left it and said 
'no, it doesn't." (Su) The aide did atop to ask Lenny what had made him 
think that Dataman had eyes. She told Suzanne: "Len said he thought it could 
see because it ~ 'he' — told you whether or not your answer was right and 
if 'he' wasn*t able to see, 'he wouldn't be able to do that!' (fiu) "... 

As she puzzled over the meaning of his question with the other teachers 
in the seminar, Suzanne revealed her distress at the thought that Lenny 
might actually think computers are alive. She called it a "silly" ques- 
tion and wondered about the boy's intelligence. "1 explained to him how 
it worked." Dataman was "programmed", she told Lenny, so that 

all the answers were inside the machine and the iiL^chine 
could, when you punch in certain numbers, you have to 
punch in another number to get the right answer. 1 used 
a parallel and w can't remember what I used to give him 
a better idea of something else that was used in the same 
way. .(Su) 

Suzanne admitted that she didn't really understand how Dataman works 
herself. But she does know, and she said she really wanted Lenny to know, 
"that there was definitely not a person or a brain in there working." (Su) 
Lenny, when asked, said he understood "«ort of", and Suzanne added, "well, 
I *nort of understand it myself, so — " (Su) She seemed to be using her 
own understanding here as a standard for deciding if she had taught this 
student the essential thing he needed to know about Datamfin. 

The teachers were interested in trying to understand what question 
Lenny was really asking, and what might be an appropriate answer coming from 
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a teacher. At the same time, like Suzanne, the other teachera wondered, 
too, just how Dataman could , in fact, tell you whether your answer was 
right or wrong if it didn't somehow "see" your answer. If Lenny's question 
was literally, «do computers have eyes", it was clear that they thought he 
should be taught that they don't. But they went on to speculate that Lenny 
nay have been asking a question that was somewhat more complicated than 
the literal one: "Does it have eytiS?" or "is it alive?" 

One of the teachers compared Lenny's reasoning process with the way she 
and other adults night think about computers: 

we talk about computers as a brain with a memory and %re 
also talk about memory being a human being's memory. The 
eyes are the pathway, the input to the brain. This is 
getting very theoretical about what this child was up to, 
if any of these things. But how could this thing know 
whether the answer was right or wrong if it didn't have 
eyes that saw, th^t led to the brain that checked whether 
the answer was right or wrong? (h) 

This teacher, like Suzanne, was xasing her own way of thinking about con^Juters 

to assess the legitimacy of the student'? way of thinking about computers. 

She concluded that the student is not really 'Vrong" to refer to the computer 

as a "he", having "eyes". 



* 



The conversation turned from attempts to understand the question 
to speculation about how a teacher might answer it. The teachers' proposed 
"answers" were also related to reflections on their own ways of learning 
0Tid Icnowing. 

One teacher in the grc^up speculated that if one of her students had 
asked if Dataman had eyes. 



The group «pent several sessions working with the LOGO computer susic 

system. In fact, issues similar to Lenny's had come up during these sessions. 
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naybe I'd say, 'Well, I don't think so, but let'i find out.' 
M&chines and people are an interesting topic for all of us... 
Itaking it apart] wouldn't tell you how it works... (but! if 
he's thinking there are eyeballs in there, it tells him that, 
and if he's thinking that there's grey natter, it tells hia 
that ... And then you get sore questions, and you go find 
out. (Di) 

This titacher admits she is not an e^^ert on conputers, but she 
shares the child's naive interest in how they work. For her, the role 
of the teacher is to take some of the mystery out of the situation. What 
is inside, even though she^s not exactly sure of it, is familiar to her, 
and she v.ints to make it familiar to the child: "He'll go, 'Oh, wires, ' 
and he's seen those somewhere, his father may be an electrician^ or hi^* 
mother." (Di) 

One teache'^ in the group disagreed with using this kind of luutuAl 
exploration as a teaching tool. 

It wxald frustrate me to open it up and nothing inside would 
aaan anything to me so it* d be more frustrating; at least 
when it was closed up, it was a mystery. (He) 

An answer to whether or not Dataman literally has eyes or a brain seems 
not to be the answer she is looking for. Neither, she inplies, is that 
the answer which would satisfy the student* She believes Lenny's question 
about "eyes" may really be more like the hypothesis: "If it can judge 
ny answer then it his eyes." Once this notion is disproven, it needs to 
be followed by another hypothesis and so the question becomes: "Well, 

if there are not eyes in there, then how does the cooputer know whether 

I've given the right answer? 

One Imagines that this mystery would not be solved by teaching Lenny 

or these teachers about data processing. The ^srential issue for Lenny's 

teacher and for the other teachers in the group is that Lenny should know 
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that this machine is not a person. But persons also do data processing. 

The question of what persons do that is different from what machines do is 

one that is yet left unanswered at even the highest level of technical 

expertise about computers. The teachers started to realize that Lenny may 

have been asking a question of considerable significance: 

He got a machine and he picked up the essential differences 
between machine and man; but it's just that he wasn't stare—. 

(Di) 

Suzanne finally 9ald, 

I don't think of this child as being very intelligent but 
yr:>u're right, in that he should be thought of in that way 
fiince he did ask ^hat kind of question; it's a higher level 
of thinking, if h.i*'s thinking, trying to make that distinction 
between robot and computer and man and whatever. (Su) 

As t.he conversation concluded, the teachers agreed that they are often 
confronted with questions that are more conplicated and serious than they might 
at first have thought. Knowing the answer to Lenny's question: ""Does Dataman 
have eyes?" was not enough, once they began to wonder about what he was 
thinking and what led him to ask such a question in the first place. 

This discussion illustrates the interaction between^ on the one hand, the 
teachers' own knowledge and ways of approaching a problem, and^on the other, 
what they think students need to know and how they go about teaching it. 
This opportunity to examine their responsibilities for responding to such 
questions in the classroom began a long period of speculation in the seminars 
on the natiire of children's knowledge and the role of questions and answers 
in developing that knowledge. 

In conjunction with such speculative analysis, however, the teachers 
ke?t in mind (and reminded u£ of) the realities of their %iork. Although 
they recognized the complex nature of a question like ^Does Dataman have 
eyes?*', several members of the group felt that it was often iopossible to 
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go beyond givng a single answer to a student: 

It's part of the reality of the classroom; yov t 
don't have tine to delve. (R) 

So many times we just have to say 'yes' or *no', but 
do we know what the child really wants to )cnow? (Marg) 

Yet whether or not the teacher has time to fully consider the meaning of 
a student's question, her answer may be taken as thr authoritative "last 
word" on the subject* 

The teachers had mixed feelings about ::.::ts.p in this position o.^ 
authority. While they believed that p*rhaps too much trust was placed 
in them by students, they also recognized the role such authoi;.ty could 
play in the act of teaching. To illustrate the kinds of prooler.^ . .at 
might arise when students do not automatically "take the teacher ^/or-d 
for it", Another fourth grade teacher recounted her experience trying to 
clear a student's confusion about the eclip*^ that was supposed to 
occur during February, 1979. 

Where is the Right Answer to be Pound? 

The student, Mario, had come to her asking for an explanation of something 
he had been told by his tether: ••My father said we didn't have whatever that 
thing was yesterday." The teacher responded: "The eclipse. What did your father 
tail you about it?" and Ma^ric answered, "He said we didn't have it because it 
was snowing." (Hel) 

Helen comnented that just because the teacher is considered to be the final 
authority in the classroom, many students in her class would accept whatever ans- 
%rer she gave them, even if she hadn't taken the trouble to really understand 
their question. But Mario was an exception; he took the knowledge about the 
eclipse that he got from his father more seriously, than what she could tell him. 
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Helen recognized Mario's confusion and thought that it would be 
relatively ginple to clear it up. But the lesson turned out to be not 
so siqple: 

1 told Mario we had it: even though it was snowing, you 
look behind the clouds. He walked back to his seat and 
about half an hour later, he said to oe, 'My father doesn't 
lie to me, we didn't have it.' (Hel) 

Helen didn't take up this conflict, but pursued her explanation of 

the facts. She believed that the truth of the matter could be resolved by 

using logic and demonstration, and therefore, it was not a matter of 

determining whether she or Mario's father was "lying": 

1 asked him, 'Where do you think the sun is today?' and 
he just shrugged his shoulders. 1 took a hook and put it 
in front of the window cord and askad him if he cou.ld see 
the cord. He said no, and 1 explains 5 to him that is how 
it is with the sun when it is behind the clouds. And he 
said, 'But my father --' 1 concluded that he still couldn't 
understand it (the sun) was behind the clones. So anyway, 
1 didn't know what to do. His father told hins there was 
this really big hole in the sky. Mario asked me it 1 had 
seen the diamond ring. He said his father said it would 
take a real big finger to fill that hole. (Hel) 

Her demons tuition and logic were met ^^i'± more metaphorical images, which 
confused the situation even further. !s..v.e she assumed Mario was thinking 
that the sun was not "there" on a cloudy day, she also %«3rried that he also 
might actually think there was a hole in the sky, sutrounded by a diamond 
ring. Helen seems exasperated; how can she possibly straighten out this 
student ^en his father has told him all these stories about the aclipse? 
Her underlying concern is whether Mario knows that the sun is ther behind 
the clouds f on a snowy day. 

Discussion of this experience in the seminar with other teachers led 
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Smlmxi to vonder, among other things, what Mario had undarstood by her 

question, "Tlhere do you think the sun is?" At the next seminar session, 

she reported, "I wondered how I could phrase my question to hin so he will 

say, 'It's in the sky^ ' which is what I want to know if he understands . (Hel) 

She related that she tried out a number of phrasings on her husband, until 

she found one that seemed to ask just what she wanted to ask. 

So wht^n it was a cloudy day on Friday, I said to him, 
' What happened to the sun today? ' And he looked at sue 
like I was from Mars, and said, 'It's in the sky. 'He 
oust have seen the look of relief on my face because 
he said, 'What's the matter?' (Hel) 

Helen told Mario that she had been confused by their earlier conversation 

and then she eame back to the question of the eclipse : 

Then I said to him, 'You know that eclipse we had? Did we have 
it heia?' He said, 'Well, no. Well, i guess. Well, I'm not 
sure.' I said, "l guess what I'm asking you is, did it happen, 
in the sky over us?' He said, 'Yah,' (Hel) 

Still testing her understanding of Mario's understanding, Helen asked him 

some more questions and found that he was aware that it did happen, even 

though we couldn't see it. By "not having it" he had meant "not seeing it". 

She concluded: 

I must have been on such a wrong track with him. The 'where' 
meant: he wanted to point to 'there/ there it is'. But I was 
thinking he didn't know it was there at all. So I was happy 
to find out he did, so I could go on. (Hel) 

Helen's probes demonstrated to her that Mario thought she was asking him to 

point to the exact spot in the sky where the sun was behind the clouds^ 

and he couldn't do that. 

This incident illustrates the kind of int<sraction that developed between 

the discussions in the seminar and the teachers' everyday work in their 

classrooms. It is one of the earliest attenpts by one of the group to \ise the 

reflective and probing techniques developing in the seminar, in an actual 
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exchange with a student, Helen went back to Mario to try to understand 
his way of thinking about the sun on a cloudy day, willing to risk presenting 
herself as the one who Wi^s confused. She went beyond a judgement of right 
or wrong to consider possible reasons for Mario's original answers. This 
required a change in her sense of herself as a simple authority in this matter. 
At the sane time her interest at this point was still clearly related to 
teaching him the information found in the standard curriculum, it was inportant 
to Helen that Mario be correct about where the sun is on a cloudy day: 
••I was happy to find out he did, so I could go on ." (Hel) 

The sharing of such examples continued over the months, concurrently 
with further activities which the teachers use as a basis for examining 
their own understanding and ways of thinking about various matters. A solid 
connection was being build between knowledge and the person as knower. 
"JWiat do I know?" became inextricably bound up with "How do I know" and even 
•^flio am 1?" both in the ways the teachers thought about themselves and the 
ways they thought about their students. The conplex problems of carrying 
this connection into the classroom became the focus of concern. The next 
two examples reveal some of tL3 possible obstructions. 

Understanding and Responding to Students' Answers 
One of the teachers in the seminar related the following story as an 
examples of a situation in her kindergartens-first grade classroom when she 
could not figiure out what a child was thinking. It further illustrates the 
consequences of considering the student's point of view in making judgeiir^nts 
of right and wrong answers, and emphasizes the interaction of personal concerns . 
with factual knowledge. This teacher is beginning to examine i^he practical 
isplications of taking the student's perspective into account. 
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There was a new kid in the class on Wednesday. The other 
kids had had a one day warning. We were at meeting, first 
thing in the Homing. For the first twenty minutes we all 
sit down together and the new kid was sitting next to me 
on the rug. They knew he was coming, so there was a lot of 
talk about the fact that he was there. Also, we have two 
boys now with the same first name 

There was a lot of that kind of energy like when people are 
generally nervous about what he was going to be eibout. And 
there was some talking about how many kids were in the group; 
whether there are twenty*three or how many. 

So I said, ""Well, gee, I don*t know how many are here. 
Let*s count. We are going to start with this person here." 
And I fig\u:ed I would introduce kids as we went around, 
we counted out loud, everyone counting together, and we 
got to twenty-two, pointing to [the new member 1 on this 
side of me. So I say, *'Well, some children are missing,** 
because we used to have twenty-three and everyone knows we 
had twenty-three. 1 asked, "Who's not here?** And different 
children offered up the names of two kids who are absent. 

"We- used to have twenty-three before we had J.C., but now 
we have J.C. who is here today. So that means we have 22 
today, but there axe two people absent." That*s an 
established fact and everybody else has it established 
in their head that vre had twenty- two when we counted 
around the circle. 



But Permy says, "Well, that means there are twenty-five 
kids in the classl" — Angry look on her face, stomy. 
"I don't xinderstand what you mean," I say. And she says, 
"Twenty two, you know. Twenty-two, and then L. and N., 
and then J.C. That means we have twenty-five.** 

I said, **Now wait a minute. J.C. is right here. Remember? 
We counted him. He was number twenty-two." She said, "Oh no. 
He is nximber twenty-five." I tried it again. Did the same 
thing. I %ras going to go around in the circle, but meanwhile, 
everyone, of course was off the wall: talking, chatting, they 
can't attend for that long. 

I said something to Penny again and she got really mad and 
•aid, "You just don't understand what I mean. There are 
twenty-five kids in this class." 1 said, "You're right, 
I don't understand what you mean. But we can't talk about 
it now. And I left it. That was in the middle of the meeting. 
We weren't able to continue with it after the meeting. 

This teacher has at least two problems on her hands: an angry child in 

the midst of a v^ole group of restless children and a child who may not know 
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that twenty- two plus two is twenty-four. How does she make sense of what 
happened? The other teachers in the seminar eagerly took up the puzzle and 
offered several speculations about how and why Penny might have arrived at 
the conclusion that there were twenty-five children in all. in this report, 
however, we shall focus on some of the issues that presented themselves to 
Diane. 

Diane expressed her sense of the con?>lcxity of Penny's errors: 

It felt very much like she was angry because her understanding 
was disparate with not only mine, but from the given, from the 
understanding she has about math, which is that there are 
twenty-three plus one new kid makes twenty-four. She knew 
that that was a given and why the hell did she have twenty-five 
in her head? Probably 1 should be able to explain that. (Di) 

Diane related to the group what had been her on-the-spot understanding 

of Penny's error and of her responsibility as Penny's teacher: 

Can 1 tell you what my hypothesis was on the spot? it 
was that she wanted the new kid absent. And 1^ wasn't 
willing to say that either, because there he was on my 
right... My response was, 'Oh, no Penny, J.C. is here. 
He is here next to me, and you have to deal with reality. 
He is number twenty-two and that is an emotional reality 
that we have to come to grips with!' 

Teachers' work requires the ability to continually iaqprovise actions in 

response to their students' errors — actions v.hich serve both to teach and 

to keep the whole situation under control, in discussing her experience with 

Penny in the seminar, Diane was asking for help in practicing this kind of 

inprovisation while paying attention to the student's way of constructing the 

answer. She admired a member of the project staff for having such an ability: 

1 wanted you there, because 1 knew you %iould ask her the right 
question. 1 kept saying, 'this is perfect, Diane, get it out!' 
But I couldn't think of a question to ask. Of course, 1 was worried 
about a few other items... 1 couldn't de-*fu8e her anger because 1 
couldn't understand what she was talking about. And 1 didn't have the 
time — 1 tried — 1 gave it three sentences. 
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Qn the spot, Diane needed to balance her attention between individuals 
and the group, between teaching and control. When the occasion dexnanded, she 
took her mind's eye off the group for "three sentences". As she talked about 
what she did, Diane revealed her expectations of herself as a teacher. 

The crucial problem, as Diane saw it, was Penny's need to get U'le new boy 

absent. She was less concerned about the arithmetical error involved in counting 

him twice. She believed Penny could have been readily corrected in that matter; 

If she was, in fact, counting J.C. twice, or willing to think 
about counting him twice, instead of getting rid of him, like 
shooting him between the eyes, then she would have gone with 
that. 

The arithmetical error was complicated by its association with an emotion- laden 
moral error. 

Perhaps the arithmetic error was le^s troublesome because th^ teacher 
kn^v from other situations that Penny "is very bright, competent, and 
knows the difference between twenty-two and twenty-five, twenty**-three and 
twenty-four. She can count by ones and all of that." But Penny did none- 
theless make the error, and she herself worried about it. The teacher's assessment 
of the situation took into account other things she knew about Penny as well: 
"Penny really doesn't offer much at meeting, so it was clear that she was con- 
cerned with how these niunbers were coming out, or concerned about something." 
TWenty-three in the class before, plus one new child, makes twenty-four unless 
maybe you think, it makes one too many, and you want to express that somehow. 

One of the teachers in this discussion gave a particularly lucid statement 
of the dilensnas involved. Shest&rtisd out seeming to expect to find siinple 
answers, but her final words re%«aI«dA recognition that such answers would be 
distressingly elusive: 
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l8 vour purpose as a teacher to prove to her that she is vrrong 
and you are right? Or is it to make her unangry? Or id it to 
have her find out somehow that she is wrong? In other %^rds, 
should it be made into a learning process for her to discover 
the right answer? Should you somehow be able to prove it to 
her? Or is what you want to do to make her comfortable/ somehow? 
She obi^iously wasn*t comfortable; she wasn't angzy and mad^ I 
don't }cnow what your purpose should be, even* (Lee) 

Underlying all of these questions is the fundamental query: "Vlhat are the 

teacher's responsibilities as the single adult in the classroom?** 

Talk about the purposes of schooling is pervasive in literature. Itie 
issues get dissected into sociology, cognitive and affective psychology, 
philosophy/ anthropology, politics, economics, and the like. But the arguments 
found there often seem quite distamt from moment-by-moment life in classrooms, 
indeed, they usually seem quite unrecognizable to those who live and %iorK in 
classrooms* in the course of their own examination of their work the te**cher5 
sought amswers which would make sense in their everyday experience. 

The discussions among these teachers took place outside of any academic 
framework. The lack of such a framework was often frustrating to then, because 
the teachers believed that the academic world should be able to provide them 
vridh ax^svejre to their difficult questions. We continually enco\ir&ged the© to 
seek their own answers r both to questions about teaching and to questions about 
music or t^e or mathematics. This encouragement was often taken as die*- 

honest., however — we were suspected of keeping secrets, of making it \induly 
hard for them. 

Yet as tha teachers talked about their work, it became clear that their . 
purposes in th e classrooca could net be a matter for acadesiic argument. \s they 
live with their students and teach them, teachers do not choose one "best** purpose 
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and £oig«t others. . ' ^ dissections of academia are counterbalanced against 
the situational need for the teacher to rely on her own judgement. She does 
not often have the opportunity to consult answer books or c\irriculun guides 
or other teachers to find out what to expect of students or what is worth 
teaching. She is an adult person, she knows what life requires of her, and 
she endeavors to prepare her students "to come to grips with it." (Di) 

Facing the Realization that Answers are Actively Constructed 
Rather than Passively Received 

A sense of the significance of each person's conception of something, 
whether it be the purposes of teaching or the phases of the WDon or the 
ending of a tune, developed slowly over the two year period during which 
the teachers »e«. The realization that we each construct our own knowledge 
in our own ways out of what we learn from tc- '^-^rs and books and experience 
was articuJLated at various moments during t? time, but the search for 
objective "right answers" continued. 

A comment one of the teachers made in response to her experience with 
the different systems of musical notation which were being developed by 
members of the group, exemplifies the teachers' ambivalence on this issue. 
This teacher brought her reflections on music notation "home" to her classroom 
by saying, "I have the terrible feeling that if this process goes too far, 
I*m never going to be able to assign page 98 again." (Lee) 

**This process" is the process of understanding each individual's way of 
thinking about something. It is the process of figuring out how a child < 
differentiates between "room" and "rooms" in solving a pr:^blem in solid 
geometry (see p. 10). It is the process of developing a notation system that 
takes account of the "important" aspects of a musical composition (see Part IV ) • 
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It is the process of wondering what a student means when he asks ••Does Dataman 
have eyes?" it is the process of constructing an explanation for the changing 
appearances of the moon. As the teachers searched for their own answers 
in each of these processes, they also reflected on their role as the pro- 
viders of answers to children. 

What makes recognizing the way each student might understand a set 
of text book questions so "terrible" for a teacher? Obviously, there is 
a management issue. It is certainly easier for a teacher to organize her 
work around the assunptions that the whole class can do the same thing at 
the same time, and that she can evaluate their performance on the given 
task using the same standard for everyone. But ease of organization is only 
the tip of a very craggy iceberg. If you don't have everyone doing the 
sane thing, on what basis do you decide who does what? If you can't evaluate 
everyone on the same standard, how can you evaluate them? ••Individualization" 
is clearly a lot more work for the teacher (and there ^s probably been 
enough rrnid about that), but it can also be a very difficult intellectual 
issue. 

One of the staff members of the project responded to Lee's worry by 
saying: ••It would be interesting to see how all those different mixes of 
things would interlace with page 98; •• i.e., to see what different children, 
with different prior knowledge and different abilities^ wotxld db with the 
same assignment. She is a researcher, interested in thinking about the 
connection between what kids ••know already •• and what they are to be taught 
in school. To her, different students* unique approaches to the same 
assignment would be valuable for \thAt they %^uld tell the teacher about 
what individual students know already. 
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But another teacher in the group responded', that this teacher probably 
''already knows ... how many different things can be done on page 98," (Di) , 
inplying by her tone of voice that having such information would be, not 
interesting, but troublesome, if it is the teacher's job to get students 
to give right answers, wrong answers have a functional meaning only in that 
they indicate that the job has not yet been accomplished. (How teachers can get 
a feeling of accomplishment is a particularly deep and cold part of that 
aforementioned iceberg.) The expectations a teacher has for herself and 
her students are, for the most part, not very well defined. So there is a 
certain routine comfort in getting everyone to do the same assignment correctly, 
and there is little that is comforting about recognizing that a variety of 
•Hirong" answers may result from each stxident's unique interpretation of an 
assignment. 

Different ways of thinking about a problem might be more interesting and 
tole^rable to teachers if they all led to a right answer (as in different schemes 
for representing a long division problem). But from the teacher's perspective, 
it seems reasonable for her to search for one T^sf way of thinking about some- 
thing .md to get everyone to do it that way. Then the teacher does ^ 'oave to 
worry about the consequences of allowing a student his/her unique way of think- 
ing if that way doesn't lead to a right answer. 

In this conversation about the variati:>ns in the ways individuals might 
understand and solve the same problem, Lee commented about the teacher's edition 
of a textbook she was currently using with her 4-5th grades: "Every other page, 
every other page in my teacher's edition now — in the good old days, you know, 
it said 'answers are numbers 1#5,6' and now, now it says ,' answers will vary.' 
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Answers will vary 1! So this is a terrific teacher -» .ditionl r- One .«».es 
that Lee isn't at all convinced that it is nice to allow for variations in 
thinking: teacher's editions in the "good old d«ys", told you exactly which 
answers *fere the right answers. 

If the teacher's edition says "answers viu vary", it i. up to the teacher 
to decide which «nong the variations is ^ccepc^Xe and which indicate that the 
•tudent sir5My does not taow what he/she needs „ncw. The teacher who can rely 
on textbooks and standardized curricula to provi<ie guideline, for what students 
need to know, how "well" they need to know it, by when th.y need to kno^ it, 
does not need to be an expert in every subject natter she teaches. Nor does 
she need to know a whole lot abouv. intellectual growth and development. But 
»ost Significantly, she does not have to continually make a personal judgement 
about what is worth knowing. 

-The community" provides teachers with direction in the form of teacher 
training schools, curriculum guides and textbooks, and policy and personnel 
decisions made by elected public bodies and then employees. These are 
»iS.posed to prevent the teacher from going too ts>: in the direction of her own 
idiosyncratic sense of what's worth knowing or 4oing. The "right answers" and 
the -right behavior" are not determined solely hy the taacher in any caae, and some 
•ducationists are attempting to get the teacher's judgement out of the process 
altogether. The aosumed "ideal" in this proces% i, agreement among teachers and 
•veryone in the cosBunity about what constitute* adult conpetency and how schoolu 
should work to produce it. 

In tha -real" world, on the other hand, kid. learn, in the proces. of growing 
VP and leaving their families, that all adults do not necessarily agree with one 
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another about the "right" answer or the "right" thing to do. Yet it .1'. also 
true that throughout adulthood, we keep hoping that there are right answers and 
right things to do, and wishing someone would find them out and tel! us what 
they are. At the same time, we experience significant clashes between the 
right answers that the authorities are giving out and the right answers we 
cone to baaed on cur exptrience. The teachers parcisipating in this project 
personally exioerienced these conflicts quite dramatically as they reflected 
on their own ways of thinking about math or music or science. 

Lee expressed the implications of these experiences for teaching the star.- 

dard curriculum: 

1 mean, if you take it to its logical conclusion, the 
assumption is that everybody's coming with layers of 
ksiowledge to any given task, and almost any acconplish- 
ment of that task, no matter what — there's going to be 
a wide range of abilities and accomplishments on a given 
task also. So it's going to be very hard to giv? oordin- 
atad assignments in the rlass. (Lee) 
That this concern goes beyond -he possible organization* .^blems that might 

arise from individualization seems c^--*r from the way the teachers ^-'7e 
discussed other issues .In the seminal. On several occasions, they have expresses 
their own intent to find the right answer. They have felt frustrated at their 
own inability to solve problems "correctly" because of the inaccuracy of the 
aviil:!ble tools. They have recommended asking experts to tell then the ansv/ers 
tihen they are puzzled about scoething and they assume experts wiil know and 
agree on the answers they seek. They have expressed a dislike for working on 
problems unless they can be assured that they are solvable and that someone 
will recognize the correct solution when it is found. 

-The right answer" has a powerful appeal for teachers: besides the fact 
that agreeing on "it" would make their job easier, they share the general 
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faeling that until "it" is four.z, the anxious search laust continue. Its 
appeal is at the base of many ambivalent classroom practices report'isd hy the 
participants such as: Sxizanne's reluctance to reach st\id«nts her way of 
representing long division problems, even though that way is easier for her 
than to understand "the one in the book"; Helen's practice of getting the 
irosquired curriculum done in the morning and keeping "thinking games'' for th^-^ 
litsmoon; and Diane's separation of her academic expectations from her 
Imowledge about how children think about social problems. 

There is an implied devaluation of "my way" of doing things when "my 
way" does not coincide with "the right way". Yat at the same time, there is 
the experience that, in some sense, 'my way" is the only way there is, and that 
is lonely and frightening, in the 3±)str&ct, this may seem like a simple problem 
of relativity vs. absolute tru^h, but in reality the problem is not so easy 
to dissect. It is in ^he large area between the belief in '^ one right answer" 
and the belief that "anjj^ answer is rig^^t", that the teachers in this group 
have been struggling for two years. The quest.^.on is not really whether or 
not there are right answers. Rather it is a question of whether learners 
acquire them from teacr^^rs; if so, how; and what the answers mean to the 
persons who know the^a. 

The cosqplexity and practical relevance of this issue is best sisanarised 
in a piece of writing one of the teachers produced at the end of the project. 
She related her own process of learning to explain the changes in the appearance 
of the aioon to her srole in the classroom as the arbiter cf right answers: 
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I can put this off no longer and 1 still don't know where to begin, 
What direction 1 should take and where it, ultimately, will all end. 1 have 
put off the task of writing because l fear(ed) failing. I fear(ed) being 
unable to put into words the thoughts that have become a part of my life since 
Jpri-1 1980, Truly, ny life is changed because of these thoughts. 1 am excited. 
n*ppy, curious and just basically thrilled about my discoveries - Ridiculous? 
Wot to me and 1 would like to share that --cith you all and I am so afraid of not 
doing it well enough, 

"^""^ ^" Where do 1 begin with the concept 1 now have 

^ ^° understanding 1 have had for 31 years? Eve^one 

li'tJ^ T!2r' "^"'^ ^'^ certainly. The answers were had b^ 

S'Src^Sl^'^' r-'' programs, by administrative personnel 

t ^^it V ^« °ther classrooms, 

^ -V college prcL-^nsors, you - need 1 continue? In other words everyone 
tod a "correct- .«f^c: >. cc anytlung and everything, a better responJI^an I 
^:S;^?:inT ^f**-. * teacher would know just Jo^ to 

;JvlL!S%r wf ^/'^ ^aningful way. Another teacher would know exactly 

W,?fS. ^""^'i? Z^'' i"""-^^ "^""^^ ^^"^ reserves of 

m li 'I' ^'f ^ly' ^"st how tc change that behavior to a more acceptable one. 

toother teacher vould know the importance in an individual's life of having 

ST lilill ^i r •J*''''! ^" therefore not have to question 

trm rationale for enforcing aui:h discipline. 

h-,, °^«« had answers- especiaily'in teaching- there were secure. They 

M. the answer that made what f-.hey were doing unquestionable. 

thinking that there is one answer. That aomewhere out 
Oiejra, thera is one right response to a give« sif^iation. if a system has worked 
ror years under a certain set of assumptions then cne's responsibility is to 
Ifaxn about that system and master it so that we cm act in such a way so as 

S/fr"?I*.?!v,*^"r- T"^ ^* ^» ourselves to 

SS. 11 i« the rather than a means to an end. 

Boy, how sills: «hat we must do to develop an understanding - 1 use the 
i»rd system" to mean just about anything; school, task, social! organization - 
•ociety - of the system so that we can explore ways of makinq it better. 
Historical precedenca does not mean future mold it means future consideration - 
■ooethlng to keep in mind when trying out a new approach. " " 

It is risky to try something new. 

X have said this elsewhere, I know, but it takes self-confidence developed 
trom self -awareness and self-appreciation. 

^ ^ff ^? ^ t° "teach ". We need to help the children we 

work with see this in themselves... 
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The Moon 



Many tiioes 1 --^ndertd why ihe heck we were bothering to look at it. Sure 
we were finding things out about it. Often times I would have a definite question 
to which I wanted to provide an answer. My obser^^ations were then focueed on that 
point. Then I at ti.r.es could not think of what to ask next - what else 1 wanted 
to learn. Others at seminar helped a grs^t deal with this. They would say 
something which I had not thought about that would open up a whcle new avenue 
- another reason for xooking - questions I had not thought of. 

What happened 2 aionthsago is that everything clicked, the morning 1 came 
up with this; 




The looking we had done al* cane together for xne. I had answered a question 
aijsply by looking ceur^fully. I now had understandings and awarenesses I had 
never before experienced* X hal learned things ^^^oout the Bioon that I would 
not, could not, ever forget. Ko one could take this knowledge away from me. 

Consec^uently; We can learn anythi;igl We can come up with our own 
answers if we look closely enough* long enough* carefully enough... I learned 
«o much just by watching! I had learned about the moon in school. I had taken 
tests to check my knowledge and had performed %/ell. Yet* I knew ncching. Sure, 
the noon is up there every so often. At times, it's really nice zo look at - but. 

Ho one can reiuve the understandings I now have about the moon. Z can 
spread my arms apart and lUiov about full mcons. I can look up in the sky and 
expect to see the moon at a certain spot. (Marg) 

In commenting further on these ideas in a final semina>^ discussion, Margot 
ooc^ored herself to her first grade students: 

**! realize that these little kids are secure, someone else has an answer 

for them. Someone else. There's security in thinking that someone else can 
tell them how to do something and it's nice to have the security of doing a 
paper a certain way, putting your name a certain plase because it is correct in 
someone's eyes, someone above you. And in many regards, I was like the first 
graders, and was secure in thinking that there were, you know, that someone else 
bad the right answer. Cause then I wouldn't have to, there was no ~ nOr it 
wasn't that I wouldn't have to. The possibility of my di^cov^rinv? better 
solution was just net, not, not even there.** (Marg) 
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It is cltar that "teacher development in this project has meant nothing 
less than a tvmdamental reexamination of the nature and the responsibility of 
teaching. We have tried to provide a setting in which teachers could come at 
the meaning of this kxaowledge from a variety of perspectives. 

We have learned, and we think the teachers have learned, that what psych- 
ologists ••know" does not translate easily into teaching practice. By exploring 
the possible ••applications" of cognitive theories to work in classrooms, with 
a group of people who face students as teachers, every day, we have identified 
issues of interest to both researchers and practitioners. 

The problem of vhat it means to find "the right answer" was an organizing 
theme of our research on at least three different levels. First, the teachers 
%rere engaged in solving problems in which they were called upon to surface, make 
sense of, and use their personal knowledge of music or physics or matliematics or 
astronomy. Their experiences with these problems in turn raised questions about 
how they understood and made use of the "facts" contained in books and curr- 
icula !us. 

Second, the teachers were involved with us i learch for appropriate 
oethods of professional self-development. This search became a highly personal 
process as the teachers responded to our reluctance to provide them with a 
pedagogical formula for the right way to teach. Again, we all learned that the 
meaning of the answer to the person who kinows it is significant. 

And finally, as researchers, we have all learned that conceptual closure 
is impossible when an inquiry honestly takes account of the context in which 
answers are sought. While ve have discovered no easy answers to the problems 
of teacher development, we have learned a great deal about t:*>;^ nature and the 
complexity of the process. 

■ 88 
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PART VI: CONCLUSIONS 
While we have tried to document in this report thn kinds of work 
we, the adjunct teacher, and the teacher-participants did, and to give 
some sense of the quality of change that occurred, the report is hardly 
complete in its analysis of the data. It is thus our purpose in the 
coming year to provide much more complete evidence of the effects of the 
project and also to account for changes which occurred^ in terms of the 
procedures i^hich contributed to them. We thus conclude this report with 
a summary of the work we are undertaking towards x /^x.her analysis of the 
data as well as the kinds of questions that have emerged as a rt^sult of 
our work to date. 

We are conducting this analysis largely through case rrtudies, flesh- 
ing out such mini case studies as are presenter^ in Part II of this re- 
po?rt. The case studies are of two sorts - documentii:g the development 
over time of a few participants; and documenting the development of an 
idea or a theme that played a prominent part in the work of the seminar. 

Th© '/-rjstions we seek to address through these stxidies include the 
following constellatior.^ 
Adjunct Teacher; 

ha mentioned on page 4 , during the second year of the program we 
added ax\ adjunct teacher to the staff who spent one half-day per ireek in 
each of the classrooms of 6 of the teachers in Group A, The effect of her 
%iork vent far beyond oui expectations in achieving the goals of the pro- 
ject. Thus, ve need to probe further in answer to such questions as: 
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How did we define her task? 
How did >he def inm her task? 

What specific neans did she use in helping the teachers to 

reflect on their own practice? 
Wiat were the means used and the results of her observationf, 

of both teachers and children in the classrooms? 
Bow did she succeed in meeting each teacher on her own 

terms — i.e., in engaging their issues without imposing 

her own? 

How did she help the teachi^rs to relate the seminar to their 
classrooms? 

How did the seminar help her to find comnon ground with each 
teacher? 

Group B : 

We added a second group of teachers to the project on the hypothe- 
sis that this would allow us to test some of our developing notions 
about the is^portarit elements of the work with the first group. 

How did Che procedurss differ across the two r oups and to 
what effect? 

What were the common elements in the development of the two 
groups? 

Wli^t was the influence of and on the three teachers from the 
original group who attended these sessions as well? 

What was the difference in effect between a one-year and a 
two-year progreun? 

Zn this regard: 

Is this extended time period a necessary factor in achieving 
effective results? 

If sOf to what extent is^ this a funct^vun of the cognitive risk- 
taking involved^ as well as the ne^d to develop trust in 
the process and in interpersonal relations 

Is it possible to cull from our e^^eriencei strategies that 

would compress the two-yeau: period of development; or is 
the time factor of the essence in the kind of development 
that took place? 

Learning on Two Levels ; 

As indicated above, a primary force in the project %ras the inter- 
action between learning about some particular subject matter, ani learn-- 
ing about learning. This interrelationship raises several intriguing 
questions: q.. 
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How did we succeed in creating the uovaaert back and forth 
between these two levels of cognitive; issues? 

Which rir.bject xoatters were mos^ effective this process and 
wily? 

Why, for inst^mce, did nearly all the par * J cipants in Group A 
become deeply engaged with their obsiEuxvations of the 
moon, resulting, over an 18*month period, in the evolu-* 
tion of highly sophisticated understanding despite their 
being '*given** practically no information from the staff? 

Why, on the other hand, did the music activities tend not to 
engage the majority oi teachers on this level? How does 
this reflect. In particular, on the -state of knowledge 
associated wit.i the two domains, and its relation to 
educational practice? 

Teacher as Researcher ; 

The original proposal developed the notion of the teacher as teacher- 
researcher. These views undsn^ent significant change in the course of the 
project. 

What contributed to these changes — e.g., academic models of 
research vs. the practice of reflection-in-action in the 
classroom? 

Cs^:i we develop a better model of the teacher-rk^'«earcher based 
on the present data? 

Teacher a^ rj .-./ ; her ; 

Finally, there is the teachers' work in their classrooms, and the nature 

of the interplay between that work and this project. Half of >-hem continue 

to meet on a volunteer basis, and so this interplay continues to evolve. 

Row do the teacher rel*:^ce their understanding of children's 
learning to all of their other responsibilities as 
teachers? 

Wliat changes have taken place in their interactions with 
children? 

What changes have taken place in their purposes as teach-? 
•rs? 

What changes have taken place in their views of teaching 

as a profession? 
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The complexity of the project, particularly the intertwining of ac- 
tive practice, reflection, experiment, with interpersonal relations, in- 
dividual learning and change, demand the invention of a kind of documen- 
tation and analysis which will reflect this perhaps unique mix, rather 
than distort it in the service of "objectivity". Indeed, the results of 
this project uust be described in terms which are meaningful not only to 
the academic community but also to teachers and to the education ^ 
Bunity generally. In particular, the mialysis and documentation -i ^ 

project should be recognizable by the teachers who were its participants. 
This is the focus of our current work. 
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APPENDIX A 



RECRUITMENT NOTICES 

1. First year 

2. First year, follow-up 

3. Second year 

4. Sc ::ond year, follow-up 

5. Adjunct teacher 
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MASSACHUSETTS INSTITUTC or TCChSQ.OCY 
CAMBR/DGc:, MASSACHUSETTS 021 2 J 



SepteiTiber 11 , 1978 



The Division for Study and Research in Education at MIT has 
jiist received funds for an experi.Tfental project to explore the 
notion of "teacher-researchers.'' The project will depend on 
the participation of eight elenientary school teachers' who win 
sery^ S.S consultants to the staff. This notice briefly describes 
the project in the effort to seek out teachers who iriight be 
interested iji participating. 



prograri vill run for two 
of this ye--r. The first year is a more intensive 
second year, as a follow-up, will require less tirie 
the first year [October through June} teachers will 



after 



years, beginning in the fall 

one; the 
During 
iTieet 

school hours at for a three-hour seminar once a week. Thev 

yill be paid $500 for their pai ticip ation, \<i.l\ receive a sr;aii 
budget for expenses incurred, and will receive course credit 
2t Lesley College if they so desire'. 
\ 



Teacher Researchers - • 

The terr: ''te acher-researcher'* has been used in a nur.ber of 
different ways • In this project we use it to suggest an jccive 
vay of thirJcing aoout a teacher'^ s work, Vfe are thinking of 
''research" as applied and practical - the essence of a teacher's' 
cay-to-day ycrk. ^ The dcniain cf study is children's intellectual 
vitality: the work is to help children coordinate their ov;n 
intuitive knowledge (that is, what and how they know already) 
with the r.ore fcrn:al .knowledge taught in- school, A teacher- 
researcher would devise curriculum activities which probe the 
limits of children's knowledge, while at the sar^e tir.e ccr.tributing 
to the further developrient of ■ that knowledge. 



The PrcDCired Seminar. 



Teachers, like all of us. have gained their knowledge through 
a ccr:bin3tion of schooling and ordinary day-to-day experience. \\c 
believe it is irportant for teacher-researchers to develop an 
:-warer:ess of how everyday kncv.Tedge is related to wha: is for;?.: 
V;e propose a series cf seminars in which Lcaci^crs can 



1 ^ ■ 



taugn 

engage in hands-on activities 
own '..-ays cf learning and doing 
^-aniuie, when we know how to 

c. " 



know how* 
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'or the 
V/hat 
get fror. 



sake 
is i' 
hcnic 



or exploring t 
. that we ''know 



:o Syr.oVior:/ 



Hail? 
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yhnat have ve learned additionally " when we can make explicit our 
^intuitive ]:ncv;lecge? How does our knowledge of how to get around 
in Bosrcn relate to' our knowledge of granunar or geometry? 

By learning to reflect on their o\vn knowledge we hope that 
teachers will learn to help students make explicit their 
intuit ive knowledge - knov;ledge which is often effective and 
even powerful, but also often different from what is recognized 
dn school • 

V/e do not propose a packaged set of competencies nor a 
*cool:look of procedures. \\e propose, rather, an arena for 
-Stimulating teachers^ on-going experiments into the nature of 
JLeaming and thinking.' 



To Simriarite • • 

Vt'e would like to explore the notion of a teacher researcher - 
a person who is able to describe e>rplicitly specific learning 
-experiences, and invent curriculum which will expose the 
learner's intuitive knov/ledge at the same time as it expands that 
knovrledge. Our major questions are the following: 

- Is the i-odel of teacher-researcher a practical one? 



- Vaat are the effects in classrooms of a teacher-researcher 



- Ti'^iat is involved in helping teachers become teacher- 
researchers? ..... 

\\e are looking for eight teacher - collaborators to help us answer 
those questions. 

Oualifi cations .' ' 

Zlenentar)' school teacher responsible for a class (that is, 
not a spc-ciaiist teacher) ; 

Available for a three -hour seminar cnce a week ac a generally 
agreed-upon tir.e; 

Vrilling to keep a journal -type v.ritten account of the 
experience each v:cek; 

Starting sor.etime in the Kew Year, willing to make sonie 
atterpts as a '^teacher-researcher^' in his/l;er own classroom, 
and tc have these attempts serve art material for reflection in 
the seminar; 

Intcre:^tec in reiaticr.r>h: 7.3 between intuitive and formal 



approach? 
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/ Sharing our view that any serious learning involves a good 
/cceI of playfulness and open exploration, as well as a certain 
ar:ount of risk-taking, 

?or further infornation please contacc Maggie Cawley or 

Eleanor Duckworth^"^ ^^^^ 

Division for Study and Research in Education 
MIT 

. . Room 20C-10S3 

Cambridge, Massachusetts .02159 

.253-7574. 

Ve vould like to include a variety of people in the project. 
If you are interested in participating, please f^'^^ out the 
attached quest i.onnaire and return it to us at the aDove address 
before October 6, . _ 

Naz:e - ■ ' • 

School Grade Level 



Haze Address 



Phone A'lEber of Years Teaching Experience* 

Ifhy are you interested in participating in this project? 



The follov;ing are possible tir:es v;hen the se:ninar ]?.ight 
meet- Please cross our those tijnes when you cannot attend 
and circle those tines which ycu can ' attend, 

.Mondav • Tuesdav ' Vi'ednesday 



5:30 - 6:50 ^3:30 - 6:30 '5:30 - 6:30 

5:G0 - 8:00 5:00 - SrOO 5:00 - 8:00 

7:C0 - 10:00 7:00 - 10:00 7:00 - 10:00 
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September 26, 1978 



MEHO 



To: Eleuientary School Teachers 
From: 



Th. Divis<on for Scudy and Research in Education at 
ITr ;u:t received ^un.s for ^'.^t^a^r 

V^:'^^T^l^^V^^^^^ ?o t.e 3ta», 

mi-nJs^iV llUlAl. school hours a t MIT for . 
teacners vxx- uicc Thev will be paid 

turae-hour se^i.ar once ^ . , 3',,"^;% small budget 

§500 fo. their ^;-°.".:,",^it/eire cou r s e credit 

f:;r expenses incurred, and -ill rece-ve 
at Lesley college if they so desire. 

1 -,c-^- n-^ rece-;ved a brief description of 
^hrnt^rec . - i=?or/a"::na. meeting .iU h. h.I. Tor 

"tiad X^'l?"lng Implication for = s are available 1. 
the school caster's ofrice. 
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DIVISION FOR STUDY AND 
Rf;SEARC:H IN eOUCATION 

Rocm 20C-108B 



MASSACHUSETTS INSTITU1U OF Tl CHNOLOGV 
CAMRRIOGC. MASOACHUSr.TTE 02I39 



August 30, 1979 



INVITING YOUR PARTICIPATION 



As a teacher, you are concerned, everyday, all day, with children learning. 
V/hat happens when a child learns something? VTliat happens vl.'en learn some- 
thing? IIov do you take what you already know and change it to fit new experiences 
or information? How do you use what you know in ycur everyday activities? How 
would it affect your teaching to look more deeply into some of these questions? 

As part of an experimental project in teacher development at M.I.T., vre've 
been discussing these difficult issues — and more — with a group of Cambridge 
elementary school teachers for the past year, and we'd like to begin anotlier new 
group this Tall. "We" are Jeanne Bamberger, Associate Professor of Education and 
Nusic at M.I.T.; Maggie Lanpert Cawley, v;ho has taught elementary and high school, 
has been involved in teacher education for six years and has done research on the 
teacher's experience of adulthood; and Eleanor Duckworth, whose main interest is 
ill trying to make the findings of cognitive psychology helpful to teachers. Our 
purpose is to expand on our ideas about thinking and learning an-i teaching with 
the help of people who have everyday experience with life in classrooms — you. 
In the seminar, we would hope to be able to help you develop insight into ycur ^ovm 
learning and thinking processes and through this, insight into the learning and 
thinking processes of the children with whom you work. 

You will work on some actual problems together to see how you use what you 
know and how you cooe with new situations. Last year, for example, the group 
tried to invent machines from simple materials which would measure a unit of time 
and we tried to figure out what it is that makes a collection of notes into a 
sensible "tune." The focus was n_ot on the specific subject matter of physics or 
music or whatever else we did, but on what could be learned about our knowledge- 
in-action. We discussed many examples of children's knowiedge-in-action which 
teachers brought in from their classrooms, and thought, together, about how to re- 
spond to a child's way of understanding something when it was different from the 
conventional knowledge that is embodied in the curriculum. 

As last year, the new seminar will evolve continually as we explore questions 
that come up, so regular attendance will be necessary. We will meet every other 
week on Tuesday -from 4:00-7:00 p.m. Some reading will be suggested when it might 




If you are interested in participntinG, please fill out the cvttacp.ed ques- 
tionnaire and return it to us before 1? at the above address. U'e will 

meet with everyone who applies to discuso the project in more detail. The scminai 
will be limited to 8 participants. 
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Name - ]. ' 

School: ' Grade Level; 



"vye Address: 



Years 

: .'vnc: " '3.:perience:_ 

are you inteiTcsted in partis ; . i 'is project? 



BEiT COPY AVAILABLE 
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DIVISION FOR STUDY AND 
RESEARCH IN EDUCATION 



MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE. MASSACH USETTS 01*139 



September 20, 1979 



Rf31INDER 



Teacher Development Research Project 



You are invited: 

To explore learning and thinking processes - your own and those of 
the children you teach. 

To meet every other week on Tuesdays at M.l.T. from 4:00-7:00p.m. 
with a group of eight of your colleagues. 

If you are interested, please contact: 

Jeanne Bamberger 

Maggie Lampert Cawley 

Eleanor Duckworth 

Division for Study and Research in Education 
Room 20C-108B, M.l.T. 
Cambridge, MA 

For more information, see fuller description on your bulletin board. 
Call 253-7374 or talk with one of last year's group: 

Jinny Chalmers King Open School 

Joanne Cleary Tobin Magnet School 

Mary DiSchino M.E. Fitzgerald Primary Unit 

Corinne Gaile Morse School 

Mary Rizzuto Gore Street School 

Pat Tabors Webster School 

Susan Wheelwright Agassiz School 



Graduate Credit at Lesley - Stipend - Budget for materials - Dinner provided 



EKLC 
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OiVISfON FOR STUDY AND 
RESEARCH IN EDUCATION 







MASSACHUSETTS JNbTlTUTE OF TECHNOLOGY 
CAMBRIDGE, MASSACHUSETTS 02139 



August 30, 1979 



POSITION AVAIi^^BLE 



The Division for Study and Research in Education at M.I.T. is seekire fnr 
xmniedxate half-time en^ployment, a certified elementary school Lcher J^th ^t 
least two years' experience to participate from September 1979 through June Jogo 
xn an experimental teacher development project. Seven Cambridge elenentarv 
school teachers work in the project along with three staff members from MI T 
tnxnkxng about and developing . relationship between their own ways of k^ovin^^ 
and learning and those of the children they teach. Knox,xn„ 

The job will include: 

1. Work in each of the participating teachers' classrooms, freeinc^ 
her up to pursue special ixt ivities related to the seminar. ^ 

2. Observe and share in on-going activities, in the respective classes 
and discuss mutual observations and issues with individual teachers. 

3. Adapt to the wide range of teaching styles of the project par- 

4. Participate in weekly seminars. 



5, 



Keep a journal on experiences, both in the classrooms and in the 
seminar. ^ 



cation to: 



For^informaUon, call 253-7374. Please send resume and letter of appli- 



Teacher Tevelopment Project 
D.S.R.E. Room 20C-126 
Massachusetts Institute of Technology 
Cambridge, M 02139 



EKLC 
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APPENDIX B 

EXCERPTS FROM THE ADJUNCT TEACHER'S REPORTS 

Por the most part my job has involved listening - listening to 
teachers describe childrsn, the childrw's work, specific curriculum 
ideas # involvement with parents, or their ideas about the profession, 
the role of a teacher, the system, political events, and their own 
career dilemmas. Listening with effort to understand is a process much 
underplayed, and yet it is crucial to the complex process of teaching 
•and learnins. Listening requires a greater discipline than that of a 
short term memory and a warm smile of encouragement tow^u:ds the speaker. 

In observing a child, our notes reflect our individxial criteria for 
observing, and one biases and values. In a similar way it is important 
to note the extent to which there are also these influences upon our 
ability to listen. Listening may then be an "art" developed through 
constant re:ippraisal of one's own attitxide, rather than a skill with X 
nuiLber of techniques to be employed. 

Being cognizant of the levels of meaning expressed by an individual, 
and of your own focus in listening, is a demanding activity. Listening 
for content, that is, the words, is one aspect. By this I mean noting 
that some of the wrds seem familiar and others are strung together dif- 
ferently. Listening viewed from another, perhaps richer, aspect involves 
one beyond the literal understanding. It involves listening (with a 
tldxd aar?} for the assuB5>tions that the speaker makes about the topic. 
It is perhaps the most difficult part of listening because it means try- 
ing to understand another person conceptually, experientially , and 
emotionally. It is in this way that I see listening as an aid to under- 
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•tanding a teacher's comzoentsr action, or "'way of seeing'' their class- 
room, an individual r their role^or learning. For my work to be pro- 
ductive ^ having teacher's feelings satisfied as well as mine - I needed 
to recognizer understand, and communicate respect for the teacher's in* 
dividual assuiBptions and feelings. 

Keeping this attitude open and uncluttered by biases has been a 
progressive and instructive concentration. My relationships varied 
\iith tb.e teachers, and new subtleties and con^lexities of this position 
%rere illustrated to me. 

In the case of one teacher, whose approach to life in the school 
setting was very different from mine, the channels for listening and 
engagement with one another took a long time to develop. We worked 
quite separately in the classroom, slowly establishing trust. Initially, 
perhaps we were only trying to understand one another's role. In this 
situation commonalities could not be assumed, as for me there were few 
familiar materials or methods being enrployed; 1 found my capacity to 
listen in the ::uller meaning of the word was challenged. 

Only after I made every endeavor to recognize her personal views 
or reasons for teaching - to think as she did - did we begin to work with 
a reimrding sense of cooperation. Somevdiere in the trusting there was 
a separation of the roles from the people. I was not her super teacher 
nor she my student. As our preoccupation with roles dropped, conmninica- 
tion becoae more RaMingful* There was a sense of sharing, rather than 
defending, one's ideas and integrity. I felt as if only when she felt 
absolutely certain that I was truly listening and not making judgmentis^ 
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would she trust our dialogues enough to share herself openly. 

It takes a long time for some people to be surs that they are . 
heard^and then and only then do they assume responsibility for making 
sense or meaning of their perspectives and feelings to others. 1 think 
that when you fully respect and trust another's e.:fort to "maka sense 
of their world" you can dismantle barriers of communication and provide 
a valuable context for discovery and learning. 



******************************** 



AS a way of exploring further my position, it may be useful to dis- 
cuss what capacity the participants did not perceive me in, as well as 
roles that 1 did not act on. Generally, I was not.: 

(a) A counselor/confidant - one trusted with secrets inclusive of 
personal aspects of their lives, families, children, lovers or troubles. 
Although we did speak with relevance to the day's pressures or events 
(personal or school-wise), we did not chit-chat about event, randomly. 

(b) An evaluator - there was no formal evaluation of the teacher's 
capabilities passed onto supervisors, principals, etc. 1 did, however, 
take copious notes-observations of class events, maps of classroom 
arrangements, use of material, rhythm of activity, which were shared and 
handed to the t.acher directly afterwards, and for our personal use only. 

(c) Curriculum specialist - I was not there to offer/expect the 
teachers to accept facts on "how to" or the latest preferred nethods for 
social studies or math or any specific curriculum area. 



******************************* 



BEST COPY AVAILABLE 



106 



In general f talks centered aro\and these topics: 

- similar and different perspectives on observed events in class-* 

room; 

- descriptions of children individually (social/academic) and as a 
group (class aanagenent); 

- related meaning of seminar topics and ideas to classroom # to self 
as le&mer; 

- analysis/diagnosis of child's understanding; naming possible needs/ 
activities/evaluation of it; 

- ideals of teaching - philosophy * actual individual practices; 

- particular school politics; 

- interactions between teacher*child, child-child; 

- the need, the "why'*, technical problems of /benefits of/observing 
in the classroom; 

- shared expertise in specif i-: curriculum materials; and 

- career choices - professional roles in education. 

****************************** 

In most cases, loy visits were scheduled by the individual teacher in 
regards to morning or afternoon activities going on in their classrooms. 
Ify visits were scheduled for a specific time and rarely left to the ''drop 
by** approach. Some patterns began to develop in the scheduling: 

(a) same time each week, same day (MD) ; 

(b) after basic work (reading) was completed (MR); 

(c) any time, a variety of times (CG, GC); and 

(d) same time each week to be present for specific activities (JC). 
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m •ome cases the scheduled times changed, as well as the use of 
the adjunct teacher. Factors that are relevant to these changes are: 
{a) depth of our relationship/willingness to be self -evaluative; 

(b) perception of teaching-learning and when and how it takes 
place; and 

(c) interrelatedness of social-intellectual development of 
children. 

It was to my advantage to have no formal power over the teacher part- 
icipant' s Particular job or career future. Although I made efforts to 
preserve a non-evaluative stance and a neutrality, in some dialogues 
there were instances where not withholding intuitions, values, knowledge 
and experience was valuable and increased the participant's acceptance 
of me personally and/or the veracity of ideas, notions. And so to me, 
withholding personal ideas seemed counterproductive at times. On the 
otherhand, it seemed that offering toe much of "what 1 think" could have 
been unwise as well. Finding the balance between self-disclosure and 
detached querying was a process 1 had to learn. When the balance was 
met, it did provide ground for mutual respect in a "working" relationship. 
This desired working relationship may also be described as peer support^ 
or a reflective partnership. 

Preserving a confidentiality and non-Judgmental atmosphere promoted 
self-reflection on the teacherparticipant's part as well as on niy pairt. 
AS we worked together in the classroom and in the seminar, personal dif- 
ferences and. .iwilarities became apparent. Teachers, to varying degrees, 
responded to this with respect and understanding of themselves and of 
their children. 

CD?r> Mary Gale 



